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B PLANT SOURCE AAMS EXECUTIVE SUMMARY

This report presents the results of an aggregate area management study (AAMS) for the
B Plant Aggregate Area in the 200 Areas of the U.S. Department of Energy (DOE) Hanford
Site in Washington State. This scoping level study provides the basis for initiating Remedial
Investigation/Feasibility Study (RI/FS) activities under the Comprehensive Environmental
Response, Compensation and Liability Act of 1980 (CERCLA) or Resource Conservation
and Recovery Act (RCRA) Facility Investigations (RFI) and Corrective Measures Studies
(CMS) under RCRA. This report also integrates select RCRA treatment, storage or disposal
(TSD) closure activities with CERCLA and RCRA past practice investigations.

Through the experience gained to date on developing work plans, closure plans, and
permit applications at the Hanford Site, the parties to the Hanford Federal Facility Agreement
and Consent Order (Tri-Party Agreement) have recognized that all past practice
investigations must be managed and implemented under one characterization and remediation
strategy, regardless of the regulatory agency lead (as defined in the Tri-Party Agreement).

In particular, the parties have identified a need for greater efficiency over the existing RI/FS
and RFI/CMS investigative approaches, and have determined that, to expedite the ultimate
goal of cleanup, much more emphasis needs to be placed on initiating and completing waste
site cleanup through interim measures.

This streamlined approach is described and justified in The Hanford Federal Facility
Agreement and Consent Order Change Package, dated May 16, 1991 (Ecology et al. 1991).
To implement this approach, the three parties have developed the Hanford Site Past-Practice
Strategy (DOE/RL 1992a) for streamlining the past practice remedial action process. This
strategy provides new concepts for:

o Accelerating decision-making by maximizing the use of existing data consistent
with data quality objectives (DQOs)

o Undertaking expedited response actions (ERAs) and/or interim remedial measures
(IRMs), as appropriate, to either remove threats to human health and welfare and
the environment, or to reduce risk by reducing toxicity, mobility, or volume of
contaminants.

The Hanford Site Past-Practice Strategy (DOE/RL 1992a) describes the concepts and
framework for the RI/ES (or RFI/CMS) process in a manner that has a bias-for-action
through optimizing the use of interim remedial actions, culminating with decisions on final
remedies on both an operable-unit and aggregate-area scale. The strategy focuses on
reaching early decisions to initiate and complete cleanup projects, maximizing the use of
existing data, coupled with focused short time-frame investigations, where necessary. As
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more data become available on contamination problems and associated risks, the details of
the longer term investigations and studies will be better defined.

The strategy includes three paths for interim decision-making and a final remedy-
selection process for the operable unit that incorporates the three paths and integrates sites
not addressed in those paths. The three paths for interim decision-making include the ERA,
IRM, and limited field investigation (LFT) paths. The strategy requires that aggregate area
management study reports (AAMSRs) be prepared to provide an evaluation of existing site
data to support initial path decisions. This AAMSR is one of ten reports that will be
prepared for each of the ten aggregate areas defined in the 200 Areas.

The near-term past practice strategy for the 200 Areas provides for ERAs, IRMs, and
LEIs for individual waste management units, waste management unit groups and groundwater
plumes, and recommends separate source and groundwater operable units. Initial site-
specific recommendations for each of the waste management units within the B Plant
Aggregate Area are provided in the report. Work plans starting with the 200-BP-1 Operable
Unit Work Plan will initiaily focus on limited intrusive investigations at the highest priority
waste management units or waste management unit groups as established in the AAMSR.
The goal of this initial focus is to establish whether IRMs are justified. Waste management
units identified as candidate ERAs in Section 9.0 of the AAMS will be further evaluated
following the Site Selection Process for Expedited Response Actions at the Hanford Site
(Gustafson 1991).

While these elements may mitigate specific contamination problems through interim
actions, the process of final remedy selection must be completed for the operable unit or
aggregate area to reach closure. The aggregation of information obtained from the LFIs and
interim actions may be sufficient to perform the cumulative risk assessment and to define the

final remedy for the operable unit or aggregate area. If the data are not sufficient, additional

investigations and studies will be performed to the extent necessary to support final remedy
selection. These investigations would be performed within the framework and process
defined for RI/FS programs.

Several integration issues exist that are generic to the overall past practice process for
the 200 Areas and include the following:

Future Work Plan Scope. Although the current practice for implementing RI/FS
(RFI/CMS) activities is through operable unit based work plans, individual LFI/TRMs
may be more efficiently implemented using LFI/TRM-specific work plans.

Groundwater Operable Units. A general strategy recommended for the 200 Areas is

to define separate operable units for groundwater affected by 200 Areas source terms.
This requires that groundwater be removed from the scope of existing source operable
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units and new groundwater-specific operable units be established. Recommendations
for groundwater operable units will be developed in the groundwater AAMSRSs.

Work Plan Prioritization. Although priorities are established in the AAMSR for
operable units within the aggregate area, priorities between aggregate areas have yet to
be established. The integration of priorities at the 200 Areas level is considered a
prerequisite for establishing a schedule for past practice activities in the 200 Areas.

It is intended that these integration issues be resolved following the completion of ail
ten AAMSRs (Draft A) scheduled for September 1992, Resolution of these issues will be
based on a decisions/consensus process among the U.S. Environmental Protection Agency
(EPA), Washington State Department of Ecology (Ecology), and DOE. Following resolution
of these issues a schedule for past practice activities in the 200 Areas will be prepared.

Background, environmental setting, and known contamination data are provided in
Sections 2.0, 3.0, and 4.1. This information provides the basis for development of the
preliminary conceptual model in Section 4.2 and for assessing health and environmental
concerns in Section 5.0. Preliminary applicable or relevant and appropriate requirements
(ARARS) (Section 6.0) and preliminary remedial action technologies (Section 7.0) are also
developed based on this data. Section 8.0 provides a discussion of the data quality
objectives. Data needs identified in Section 8.0 are based on data gaps determined during
the development of the conceptual model, human health and environmental concerns,
ARARs, and remedial action technologies. Recommendations in Section 9.0 are developed
using all the information provided in the sections which precede it.

The Hanford Site, operated by the DOE, occupies about 1,450 km? (560 mi?) of the
southeastern part of Washington north of the confluence of the Yakima and Columbia Rivers.
The Hanford Site was established in 1943 to produce plutonium for nuclear weapons using
production reactors and chemical processing plants. The B Plant Aggregate Area is located
within the 200 East Area, near the middle of the Hanford Site. There are thirteen operable
units within the B Plant Aggregate Area.

Between 1945 and 1952, plutonium was recovered from irradiated fuel elements using
the bismuth phosphate process. The use of this process was discontinued in 1952. In 1952,
processing began at U Plant to recover uranium from the wastes produced during processing
at B Plant prior to its shutdown. The uranium recovery processing generated additional
waste which was disposed of in the B Plant Aggregate Area. The uranium recovery
processing continued until 1957, In 1968, processing began to recover cesium and strontium
fission products from wastes stored at B Plant and from wastes produced by PUREX
processing, The cesium and strontium were initially stored as liquids. In 1974, processing
began in the new Waste Encapsulation and Storage Facility (WESF) to precipitate and
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encapsulate the recovered cesium and strontium, This processing ended in 1984, but storage .
of the encapsulated cesium and strontium continues to the present.

The B Plant Aggregate Area contains a large variety of waste disposal and storage
facilities. High-level wastes were stored in underground single-shell tanks. Low-level
wastes such as cooling and condensate water were allowed to infiltrate into the ground
through cribs, ditches, trenches, reverse wells, and open ponds. Based on construction,
purpose, or origin, the B Plant Aggregate Area waste management units fall into one of ten
subgroups as follows:

. 4 (No. of waste management units) Plants, Buildings, and Storage Areas

49 Tanks and Vaults

. 30 Cribs and Drains

o 5 Reverse Wells

. 43 Ponds, Ditches, and Trenches

. 18 Septic Tanks and Associated Drain Fields

o 18 Transfer Facilities, Diversion Boxes, and Pipelines
o 3 Basins

. 13 Burial Sites
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. 59 Unplanned Releases.

Detailed descriptions of these waste management units are provided in Section 2.3.

There are several ongoing programs that affect buildings and waste management units
in the B Plant Aggregate Area (Section 2.7). These programs include RCRA, the Hanford
Surplus Facilities Program, the Radiation Area Remedial Action (RARA) Program, the
Hanford Site Single-Shell Tank Program, and the Defense Waste Management Program.
One hundred four units (primarily single-shell tanks and associated transfer facilities) fail
completely within the scope of one of these programs and, therefore, recommendations on
these units will be made by the respective programs rather than in this AAMS. An
additional forty-nine waste management units will be partially addressed by an ongoing
program in addition to the actions recommended in the B Plant AAMS. Ten waste
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management units are within the 200-BP-1 Operable Unit and are not evaluated because a
remedial investigation is already underway.

Discussions of surface hydrology and geology are provided on a regional, Hanford
Site, and aggregate area basis in Section 3.0. The interpretation is based on a limited
number of wells, and this limitation does not support a detailed delineation of waste
management unit-specific features. The section also describes the flora and fauna, land use,
water use, and human resources of the 200 East Area and vicinity. Groundwater of the 200
East Area is described in detail in a separate Groundwater AAMSR.

A preliminary site conceptual model is presented in Section 4.0. Section 4.1 presents
the chemical and radiological data that are available for the different media types (including
surface soil, vadose zone soil, air, surface water, and biota) and site-specific data for each
waste management unit and unplanned release.

A preliminary assessment of potential impacts to human health and the environment is
presented in Section 4.2. This assessment includes a discussion of release mechanisms,
potential transport pathways, and a preliminary conceptual model of human exposure based
on these pathways. Physical, radiological, and toxicological characteristics of the known and
suspected contaminants at the aggregate area are also discussed.

Health and environmental concerns are presented in Section 5.0. The preliminary
qualitative evaluation of potential human health concerns is intended to provide input to the
waste management unit recommendation process. The evaluation includes (1) an
identification of contaminants of potential concern for each exposure pathway that is likely to
occur within the B Plant Aggregate Area, (2) identification of exposure pathways applicable
to individual waste management units, and (3) estimates of relative hazard based on four
available indicators of risk; the CERCLA Hazard Ranking System (HRS) and modified HRS
(mHRS), surface radiation survey data, and Westinghouse Environmental Protection Group
site scoring.

Potential ARARSs to be used in developing and assessing various remedial action
alternatives at the B Plant Aggregate Area are discussed in Section 6.0. Specific potential
requirements pertaining to hazardous and radiological waste management, remediation of
contaminated soils, surface water protection, and air quality are discussed.

Preliminary remedial action technologies are presented in Section 7.0. The process
includes identification of remedial action objectives (RAQOs), determination of general
response actions, and identification of specific process options associated with each option
type. The process options are screened based on their effectiveness, implementability and
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cost. The screened process options are combined into alternatives and the alternatives are .
described.

Data quality is addressed in Section 8.0. Identification of chemical and radiological
constituents associated with the units and their concentrations, with a view to determine the
contaminants of concern and their action levels, is a major requirement to execute the
Hanford Site Past-Practice Strategy. There was found to be a limited amount of data in this
regard. The section provides a summary of data needs identified for each of the waste
management units in the B Plant Aggregate Area. The data needs provide the basis for
development of detailed DQOs in subsequent work plans.

Section 9.0 provides management recommendations for the B Plant Aggregate Area
based on the Hanford Site Past-Practice Strategy. Criteria for selecting appropriate Hanford
Site Past-Practice Strategy paths (ERA, IRM, and final remedy selection) for individual
waste management units and unplanned releases in the B Plant Aggregate Area are developed
in Section 9.1. As a result of the data evaluation process, one waste management unit was
recommended for an ERA, 58 units were recommended for LFIs which could lead to IRMs
and 79 units were recommended for final remedy selection. A discussion of the data
evaluation process is provided in Section 9.2, Table ES-1 provides a summary of the results
of the data evaluation assessment of each unit, Table ES-2 provides the decision matrix
patterns each unit followed in reaching the recommendation. Recommendations for
redefining operable unit boundaries and prioritizing operable units for work plan development .
are provided in Section 9.3. Included in Section 9.3.4 are the interactions with RCRA '
required to disposition the waste management units which are operating under RCRA
permits. All recommendations for future characterization needs will be more fully developed
and implemented through work plans. Sections 9.4 and 9.5 provide recommendations for
focused feasibility and treatability studies, respectively.

——— — e
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Table ES-1. Summary of the Results of Remediation Process Path Assessment, Page 1 of 8
Waste Management Unit ERA | IRM LFI RA RI OPS | Remarks
Tanks and Vaults

241-B-361 Settling Tank - - - - X -- HSFP

~ Cribs and Drains
216-B-7A Crib . X X - - X RARA-Collapse Potential/Surface Contamination
216-B-7B Crib -~ X X - - X RARA-Collapse Potential/Surface Contamination
216-B-8TF Crib/Tile Field - X X - - X RARA-Collapse Potential/Surface Contamination
216-B-9TF Crib/Tile Field - X X - - X RARA-Collapse Potential
216-B-10A. Crib - X X - - X RARA-Collapse Potential
216-B-10B Crib - X X - - X RARA-Collapse Potential
216-B-12 Crib - X X — - X RARA-Collapse Potential
216-B-14 Crib - X X - -- X RARA-Collapse Potential
216-B-15 Crib - X X - -- X RARA-Collapse Potential
216-B-16 Crib - X X -- - X RARA-Collapse Potential
216-B-17 Crib - X X - - X RARA-Collapse Potential
216-B-18 Crib - X X - - X RARA-Collapse Potential
216-B-19 Crib - X X - - X | RARA-Collapse Potential

216-B-43 Crib - - - - X - Work in progress under 200-BP-1 RI/FS Work Plan
216-B-44 Crib -- - -- -- X -- Wark in progress under 200-BP-1 RI/FS Work Plan
216-B-45 Crib - - - -- X - Work in progress under 200-BP-1 RI/FS Work Plan
216-B-46 Crib -- - - - X - Work in progress under 200-BP-1 RI/FS Work Plan
216-B-47 Crib - -- - - X - Work in progress under 200-BP-1 RI/FS Work Plan
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Table ES-1. Summary of the Results of Remediation Process Path Assessment. Page 2 of 8
Waste Management Unit ERA IRM LFI RA RI OPS | Remarks
216-B-48 Crib - - - - X - Work in progress under 200-BP-1 RI/FS Work Plan
216-B-49 Crib - - - - X - Work in progress under 200-BP-1 RI/FS Work Plan
216-B-50 Crib - - - - X - Work in progress under 200-BP-1 RI/FS Work Plan
216-B-55 Crib -- X X - - - Active-DWMP/Surface Contamination
216-B-56 Crib -- - - — - - -
216-B-57 Crib - - — - X - Work in progress under 200-BP-1 RI/FS Work Plan
216-B-60 Crib - - - - X - -
216-B-61 Crib -- -- - - X - Work in progress under 200-BP-1 RI/FS Work Plan
216-B-62 Crib -- - - - X - Active-DWMP
CTF North of 2703-E -- - - - X - -
216-B-13 French Drain - -- - -- X - -
216-B-51 French Drain - X X -- - X RARA-Surface Contamination
7 2o | Reverse Wells . '
216-B-4 Reverse Well - X X - - - -
216-B-5 Reverse Well X -- - - - - Surface Contamination
216-B-6 Reverse Well - X X - - - -
216-B-11A Reverse Well - X X - - X RARA-Collapse Potential/Surface Contamination
216-B-11B Reverse Well -- X X - -~ X RARA-Collapse Potential/Surface Contamination
o o Ponds, Ditches, and Trenches
216-B-3 Pond - X X - - X Active-DWMP/RARA-Surface Contamination
216-B-3A Pond - X X - - - Active-DWMP
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Table ES-1. Summary of the Results of Remediation Process Path Assessment. Page 3 of 8
Waste Management Unit ERA IRM LFI RA RI OPS | Remarks
216-B-3B Pond - X X - - - Active-DWMP
216-B-3C Pond - X X - - -- Active-DWMP
216-A-25 Pond -- -- — - X - -
216-E-28 Contingency Pond -- - - - X - --
216-N-8 Pond - - -- - X - -
216-B-2-1 Ditch — X X - - X RARA-Surface Contamination
216-B-2-2 Ditch -- X X - -- X RARA-Surface Contamination
216-B-2-3 Ditch -- X X - - X RARA-Surface Contamination
216-B-3-1 Ditch - X X - - - -
216-B-3-2 Ditch - | x X - ~ - |-
216-B-3-3 Ditch -- X X -- - -- Active-DWMP
216-B-20 Trench -- - - -- X X RARA-Collapse Potential/Surface Contamination
216-B-21 Trench - - o - X X RARA-Collapse Potential/Surface Contamination
216-B-22 Trench - - - - X X RARA-Collapse Potential/Surface Contamination
216-B-23 Trench - - = - X X RARA-Collapse Potential/Surface Contamination
216-B-24 Trench - - - - X X RARA-Collapse Potential/Sufface Contamination
216-B-25 Trench - - - - X X RARA-Collapse Potential/Surface Contamination
216-B-26 Trench - - - - X X RARA-Collapse Potential/Surface Contamination
216-B-27 Trench -- - - -- X X RARA-Collapse Potential/Surface Contamination
216-B-28 Trench - = — - X X RARA-Collapse Potential/Surface Contamination
216-B-29 Trench -- - - - X X RARA-Collapse Potential/Surface Contamination
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Table ES-1. Summary of the Results of Remediation Process Path Assessment. Page 4 of 8
Waste Management Unit ERA IRM LFI RA RI OPS | Remarks
216-B-30 Trench - - -- - X X RARA-Collapse Potential/Surface Contamination
216-B-31 Trench - -- -- - X X RARA-Collapse Potential/Surface Contamination
216-B-32 Trench - -- - - X X RARA-Collapse Potential/Surface Contamination
216-B-33 Trench -- -- - -- X X RARA-Collapse Potential/Surface Contamination
216-B-34 Trench - - -- - X X RARA-Collapse Potential/Surface Contamination
216-B-35 Trench - - -- -- X - -
216-B-36 Trench - - - - X - -
216-B-37 Trench - -~ - - X - -
216-B-38 Trench - - -~ - X -- -
216-B-39 Trench - -~ - - X - --
216-B-40 Trench o - - - X - -
216-B-41 Trench - - - - X - -
216-B-42 Trench -~ - - - X - -
216-B-52 Trench - - - - X - -
216-B-53A Trench - - -- - X X RARA-Surface Contamination
216-B-53B Trench - - - - X X RARA-Surface Contamination
216-B-54 Trench - - - - X X RARA-Surface Contamination
216-B-58 Trench - -- - - X X RARA-Collapse Potential
216-B-63 Trench - X X — - -- Active-DWMP Grouped with 216-B-2-1 Ditch
o : Septic Tanks and Associated Draiti Fields : '
2607-E1 Septic Tank - - - - X - Active

WHC.,29/6-23-92/02904T

vV ¥yeIq
€0-26-Td/H0



21-8H

® 3t gl ®
Table ES-1. Summary of the Results of Remediation Process Path Assessment. Page 5 of 8

Waste Management Unit ERA | IRM LFI RA RI OPS | Remarks
2607-E2 Septic Tank - - -- - X - Active
2607-E3 Septic Tank/Drain - - - - X - Active
Field
2607-E4 Septic Tank — - - -- X - Active
2607-E7B Septic Tank - - - - X -- Active
2607-E8 Septic Tank - - - - X - Active
2607-E9 Septic Tank - - - - X -- Active
2607-E11 Septic Tank -- -- -- - X - Active
2607-EB Septic Tank - - - - X - Active
2607-EH Septic Tank - - = - X -- Active
2607-EK Septic Tank - - - - X —~ | Active
2607-EM Septic Tank - - -- - X -- Active
2607-EN Septic Tank - - - - X -~ Active
2607-EO Septic Tank - - - - X -~ Active
2607-EP Septic Tank - -~ - - X - Active
2607-EQ Septic Tank - - - - X - Active
2607-ER Septic Tank - - - - X - Active
2607-GF Septic Tank - - - -- X - Active

: Basins‘ | L
207-B Retention Basin - X X - - - Active-DWMP
216-B-59B Retention Basin - - - - X - Active-DWMP
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Table ES-1. Summary of the Results of Remediation Process Path Assessment. Page 6 of §

Waste Management Unit ERA | TRM LFI RA RI OPS | Remarks

216-B-64 Retention Basin - X X - - X RARA-Surface Contamination
Lo Burial Sites I
218-E-2 Burial Ground - X X -- - X RARA-Surface Contamination
218-E-2A Burial Ground - -- - - X - -

218-E-3 Burial Ground - - - - X -- Exhumed/Released

218-E-4 Burial Ground - X X - - -- -

218-E-5 Burial Ground - X X - -- X RARA-Surface Contamination
218-E-5A Burial Ground - X X - - X RARA-Surface Contamination
218-E-6 Burial Ground - - - - X - Exhumed/Released

218-E-7 Burial Ground — — -- - X X RARA-Collapse Potential
218-E-9 Burial Ground -- X X -- -~ X RARA-Surface Contamination
200 Area Construction Pit - -- -- - X - -- '
c - Unplanned Releases

UN-200-E-7 - - - - X - -

UN-200-E-9 - -~ - - X - -

UN-200-E-14 - - - - X - -

UN-200-E-41 - X X - - -- Grouped with UN-200-E-69
UN-200-E-43 - X X - - -- Grouped with 216-B-57
UN-200-E-44 - X X - - - -

UN-200-E-52 - X X — - - Grouped with UN-200-E-69
UN-200-E-54 - - - - X - -
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Table ES-1. Summary of the Results of Remediation Process Path Assessment. Page 7 of 8
Waste Management Unit ERA | IRM LFI RA Rl OPS | Remarks
UN-200-E-55 — - - - X - -
UN-200-E-61 - - - - X - -
UN-200-E-63 — X X - - X RARA-Surface Contamination
UN-200-E-64 - X X - - -- RARA-Surface Contamination
UN-200-E-69 - X X - - - -
UN-200-E-79 -- - - - X - -
UN-200-E-80 - X X - -- - -
UN-200-E-83 -- X X - -- X RARA-Surface Contamination
UN-200-E-87 - - - - X - -
UN-200-E-90 - X X - - - |-
UN-200-E-92 - - - - X - -
UN-200-E-95 - X X -- - - Surface Contamination
UN-200-E-101 - - - - X - -
UN-200-E-103 - X X - -- - Grouped with UN-200-E-44
UN-200-E-112 - - - - X - -
UN-200-E-140 - - - - X - -
UPR-200-E-4 - - - — X - -
UPR-200-E-32 - X X -- - X RARA-Surface Contamination
UPR-200-E-34 - - - -- X - -
UPR-200-E-51 - - - - X - -
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Table ES-1. Summary of the Results of Remediation Process Path Assessment, Page 8 of 8
Waste Management Unit ERA | IRM LFI RA RI OPS | Remarks
UPR-200-E-84 - X X -- - X RARA-Surface Contamination
UPR-200-E-138 -- X X - - -- Grouped with 216-B-2-1 Ditch

ERA - Expedited Response Action

JIRM - Interim Remedial Measure

LFI - Limited Field Investigation

RA - Risk Assessment

RI - Remedial Investigation

OPS - Operational Programs

DWMP - Defense Waste Management Program
RARA - Radiation Area Remedial Action Program
HSFP - Hanford Surplus Facilities Program
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Table ES-2, B Plant Aggregate Area Data Evaluation
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Decision Matrix. ~ Pagelof9
LFl Final
ERA Evaluvation Path IRM Evaluation Path Path Remedy

Is an Treat- Opera-

ERA ment Adverse tional Data Adverse Data
Waste Management Justi- Re-~ Path- | Quan- Concen- | Awail- Conse- Pro- High Ade- Conse- Collect Ade-
Unit fied? Tease? | way? tity? tration? | ability? | quences? | grams? | Prority? | quate? | quences? Data quate?
' o T Tanks dnd -Vaulis o . B -
241-B-361 Settling Y N - - - - - - N - - - N
Tank

. Cribs and Drains ‘

216-B-7A Crib Y Y Y Y Y Y N Y Y N - Y -
216-B-7B Crib Y Y Y Y Y Y N Y Y N - Y -
216-B-8TF Crib/Tile Y Y Y Y Y Y N Y Y N - Y -
Field
216-B-9TF Crib/Tile Y Y Y Y Y Y N Y Y N - Y -
Field
216-B-10A Crib Y Y Y Y Y Y N Y Y N - Y -
216-B-10B Crib Y Y Y Y Y Y N Y Y N - Y -
216-B-12 Crib Y Y Y Y Y Y N Y Y N - Y -
216-B-14 Crib Y Y Y Y Y Y N Y Y N - Y -
216-B-15 Crib Y Y Y Y Y Y N Y Y N - Y -
216-B-16 Crib Y Y Y Y Y Y N Y Y N - Y -
216-B-17 Crib Y Y Y Y Y Y N Y Y N - Y -
216-B-18 Crib Y Y Y Y Y Y N Y Y N - Y -
216-B-19 Crib Y Y Y Y Y Y N Y Y N - Y -
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Table ES-2. B Plant Aggregate Area Data Evaluation
Decision Matrix.

Page 2 of 9

ERA Evaluation Path

IRM Evaluation Path

LFt
Path

Final
Remedy

Waste Management
Unit

Is an
ERA
Justi-
fied?

Re-
lease?

Path-
way?

Quan-

tity?

Concen-
tration?

Treat-
ment
Avail-
ability?

Adverse
Conse-
quences?

Opera-
tional

grams?

High
Priority?

Data
Ade-
quate?

Adverse
Conse-
quences?

Collect
Data

Data
Ade-
quate?

216-B-43 Crib¥

216-B-44 Crib¥

216-B-45 Crib®

216-B-46 Crib¥

216-B-47 Crib¥

216-B-48 Crib"

216-B-49 Crib¥

216-B-50 Crib¥

216-B-55 Crib

216-B-56 Crib

Z 1~

Z |~

216-B-57 Criv¥

216-B-60 Crib

2

=z

216-B-61 Crib¥

216-B-62 Crib

CTF North of 2703-E

216-B-13 French
Drain

S e R

S R

Z (2 1=

Z |z |=

Z |2 |=

216-B-51 French
Drain

v

4
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Table ES-2. B Plant Aggregate Area Data Evaluation

Decision Matrix. Page 3 of 9
-LFI Final
ERA Evaluation Path IRM Evaluation Path Path Remedy
Is an Treat- Opera-
ERA ment Adverse { tional Data Adverse Data
Waste Management Justi- Re- Path- | Quan- | Concen- | Avail- Conse- Pro- High Ade- Conse- Collect Ade-
Unit fied? lease? | way? tity? tration? | ability? | quences? | grams? | Priority? | quate? | quences? Data * | quate?
- Reverse Wells o ) -
216-B-4 Reverse Well Y Y Y Y N -- - - Y N - Y -
216-B-5 Reverse Well Y Y Y Y Y Y N N - - - - -
216-B-6 Reverse Well Y Y Y Y N - - - Y - Y -
216-B-11A Reverse Y Y Y Y Y Y N Y Y N - Y -
Well
216-B-11B Reverse Y Y Y Y Y Y N . Y Y N - Y -
Well
Ponds, Ditches, and Trenches
216-B-3 Pond Y Y Y Y Y Y N Y Y N - Y -
216-B-3A Pond Y Y Y N - - - - Y N - Y --
216-B-3B Pond Y Y Y N - - - - Y N - Y -
216-B-3C Pond Y Y Y N - - - - Y N - Y -~
216-A-25 Pond N - - - - - - - N - - -
216-E-28 Contingency N - - - - - - - N - - -
Pond
216-N-8 Pond Y - - - - - - N
216-B-2-1 Ditch Y N Y - Y -
216-B-2-2 Ditch Y Y - Y -

WHC.29/6-23-92/02904T
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Table ES-2. B Plant Aggregate Area Data Evaluation

pz-S3

Decision Matrix. Page 4 of 9
LF Final
ERA Evaluation Path IRM Evaluation Path Path Remedy
Is an Treat- Opera-

ERA ment Adverse tional Data Adverse Data

Waste Management Justi- Re- Path- | Quan- | Concen- | Avail- Conse- Pro- High Ade- Conse- Collect Ade-

Unit fied? lease? | way? tity? tration? | ability? | quences? | grams? | Priority? | quate? | quences? Data quate?
216-B-2-3 Ditch Y Y Y Y Y N Y Y N - Y -
216-B-3-1 Ditch Y Y Y - - - - Y N - Y -
216-B-3-2 Ditch Y Y Y N - - - - Y N - Y -
216-B-3-3 Ditch Y Y Y N - - - - Y N - Y -
216-B-20 Trench Y Y Y Y Y Y N Y N - - - N
216-B-21 Trench Y Y Y Y Y Y N Y N - - - N
216-B-22 Trench Y Y Y Y Y Y N Y N - - - N
216-B-23 Trench Y Y Y Y Y Y N Y N - - - N
216-B-24 Trench Y Y Y Y Y Y N Y N - - - N
216-B-25 Trench Y Y Y Y Y Y N Y N - - - N
216-B-26 Trench Y Y Y Y Y Y N Y N - - - N
216-B-27 Trench Y Y Y Y Y Y N Y N - - - N
216-B-28 Trench Y Y Y Y Y Y N Y N - - - N
216-B-29 Trench Y Y Y Y Y Y N Y N - - - N
216-B-30 Trench Y Y Y Y Y Y N Y N - - - N
216-B-31 Trench Y Y Y Y Y Y N Y N - - - N
216-B-32 Trench Y Y Y Y Y Y N Y N - - - N
216-B-33 Trench Y Y Y Y Y Y N Y N - - - N

WHC.29/6-23-92/02904T
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Table ES-2. B Plant Aggregate Area Data Evaluation

Decision Matrix. Page 5 of 9
LFI Final
ERA Evaluation Path IRM Evaluation Path Path Remtedy
Is an Treat- Opera-
ERA ment Adverse | tional Data Adverse Data
Waste Management Justi- Re- Path- | Quan- | Concen- | Avail- Conse- Pro- High Ade- Conse- Collect Ade-
Unit fied? lease? | way? tity? tration? | ability? | quences? | grams? | Priority? | quate? | quences? Data quate?
216-B-34 Trench Y Y Y Y Y Y N Y N - - -
216-B-35 Trench Y - - — - - - - - N
216-B-36 Trench Y Y N - - - - - N - - - N
216-B-37 Trench Y Y N - - - - - N - - - N
216-B-38 Trench Y Y N - - - - - N - - - N
216-B-39 Trench Y Y N - - - - - N - - - N
216-B-40 Trench Y Y N - - - - - N - - - N
216-B-41 Trench Y Y N - - - - - N - - - N
216-B-42 Trench Y Y N - - - - - N - - - N
216-B-52 Trench Y Y N - - - - - N -~ - - N
216-B-53A Trench Y Y Y Y Y Y N Y N - - - N
216-B-53B Trench Y Y Y Y Y Y N Y N - - - N
216-B-54 Trench Y Y Y Y Y Y N Y N - - - N
216-B-58 Trench Y Y Y Y Y Y N Y N - - - N
216-B-63 Trench Y Y Y Y N - — - N - - - N
Lo : o : _S-epﬁc 'I'éhksrand AssociaxpdDram Pields." - 7
2607-E1 Septic Tank - - - - - - - - - - N
2607-E2 Septic Tank - - - - - - - - - -

WHC.29/6-23-92/02904T
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Table ES-2. B Plant Aggregate Area Data Evaluation

DPecision Matrix. Page 6 of 9
LFI Final
ERA Evaluation Path IRM Evaluation Path Path Remedy
Is an Treat- Opera-

ERA ment Adverse | tional Data Adverse Data

Waste Management Tusti- Re- Path- | Quan- | Concen- | Avail- Conse- Pro- High Ade- Conse-~ Collect Ade-

Unit fied? lease? | way? tity? tration? | ability? | quences? | grams? | Priority? | quate? | quences? Data quate?
2607-E3 Septic Tank N - - - - - - - - - - N
2607-E4 Septic Tank N - - - - - - - N - - - N
2607-E7B Septic Tank N - - - - - - - N - - - N
2607-E8 Septic Tank N - - - - - - - N - - - N
2607-E9 Septic Tank N - -~ - - - - - N - - - N
2607-E11 Septic Tank N - - - - - - - N - - - N
2607-EB Septic Tank N - - - - - - - N - - - N
2607-EH Septic Tank N - - - - - -- - N - - - N
2607-EK Septic Tank N - - - - - - - N - - - N
2607-EM Septic Tank N - - - - - - - N - - - N
2607-EN Septic Tank N - - - - - - - N - - - N
2607-EQ Septic Tank N - - - - - - - N - - - N
2607-EP Septic Tank N - - - - - - - N - - - N
2607-EQ Septic Tank N - - - - - - - N - - - N
2607-ER Septic Tank N - - - - - - - N - - - N
2607-GF Septic Tank N - - - - - - - N - - - N

" Basins

207-B Retention Basin Y Y Y N - - - - Y N - Y -

WHC.29/6-23-92/02904T
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Table ES-2. B Plant Aggregate Area Data Evaluation

Decision Matrix. Page 7 of 9
LFI Final
ERA Evaluation Path IRM Evaluation Path Path Remedy

Is an Treat- Opera-

ERA ment Adverse tional Data Adverse Data
Waste Management Justi- Re- Path- | Quan- | Concen- | Avail- Conse- Pro- High Ade- Conse- Collect Ade-
Unit fied? lease? | way? tity? tration? | ability? § quences? | grams? | Priority? | cuate? | quences? Data quate?
216-B-59B Retention Y Y Y N - - - - N - - - N
Basin
216-B-64 Retention Y Y Y Y Y Y N Y Y N - Y -
Basin

Burial Sites
218-E-2 Burial Ground Y Y Y Y Y N Y Y N — Y --
218-E-2A Burial N - = - - - - - N - - - N
Ground
218-E-3 Burial Ground N - - - - - - - N - - - N
218-E-4 Burial Ground Y Y Y N - - - - Y N - Y -
218-E-5 Burial Ground Y Y Y Y Y Y N - Y -
218-E-3A Burial Y Y Y Y N Y Y N - Y -
Ground
218-E-6 Burial Ground N - - - - - - - N - - -
218-E-7 Burial Ground Y Y Y Y Y Y N Y N - - -
218-E-9 Burial Ground Y Y Y Y Y Y N Y Y N - Y -
200-East Area N - - - - - - - N - - - N
Construction Pit
Unplasined Releases

UN-200-E-7 Y Y N - - - - - N - - - N

WHC.29/6-23-92/02904T
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Table ES-2. B Plant Aggregate Area Data Evaluation

Decision Matrix. Page 8 of 9
) LFI Final
ERA Evaluation Path IRM Evaluation Path Path Remedy
Is an Treat- Opera-

ERA ment Adverse | tional Data Adverse Data

Waste Management Justi- Re- Path- | Quan- | Concen- | Avail- Conse- Pro- High Ade- Conse- Collect Ade-

Unit fied? lease? | way? tity? tration? | ability? | quences? | grams? | Priority? | quate? | quences? Data quate?
UN-200-E-9 Y Y N - - - - - N - - - N
UN-200-E-14 N - - - - - - - N - - - N
UN-200-E-41 Y Y N - - - - - N - - - N
UN-200-E-43 Y Y N - - - - - N - - - N
UN-200-E-44 Y Y Y Y N - - - Y N - Y -
UN-200-E-52 Y Y Y. N - - - - N - - - N
UN-200-E-54 Y Y N - - - - - N - - - N
UN-200-E-55 Y Y N - - - - - N - - - N
UN-200-E-61 Y Y N - - - - - N - - - N
UN-200-E-63 Y Y Y Y Y Y N Y Y N - Y -
UN-200-E-64 Y Y Y Y N - - - Y N - Y -
UN-200-E-69 Y Y Y N - - - - Y N - Y -
UN-200-E-79 Y Y N - - - - - N - - - N
UN-200-E-80 Y Y Y - - - - Y N - Y -
UN-200-E-83 Y Y Y Y Y N Y Y N - Y -
UN-200-E-87 Y Y N - - - - - N - - - N
UN-200-E-90 Y Y Y N - - - - Y N - Y -
UN-200-E-92 Y Y N - - - - - N - - - N

‘WHC.29/6-23-92/02904T

VvV yeld
£0-26-T1¥9/40d



12-Sd

7

e

e

Table ES-2. B Plant Aggregate Area Data Evaluation

Decision Matrix. Page 9 of 9
-LFI Final
ERA Evaluation Path IRM Evaluation Path Path Remedy
Is an Treat- Opera-
ERA ment Adverse | tional Data Adverse Data
Waste Management Justi- Re- Path- | Quan- | Concen- | Avail- Conse- Pro- High Ade- Conse- Collect Ade-
Unit fied? lease? | way? tity? tration? | ability? | quences? | grams? | Priority? | quate? | quences? Data quate?
UN-200-E-95 Y Y Y N - - - - Y N - Y -
UN-200-E-101 Y Y Y N - - - - N - - - N
UN-200-E-103 Y Y N - - - - - N - - - N
UN-200-E-112 Y Y N - - - - - N - - - N
UN-200-E-140 Y Y N - - - - - N - - - N '
UPR-200-E-4 Y Y N, - - - - - N - - - N
UPR-200-E-32 Y Y Y Y Y Y N Y Y N - Y -
UPR-200-E-34 Y Y Y Y N - - - N - - -
UPR-200-E-51 Y Y Y Y N - - - N - - -
UPR-200-E-84 Y Y Y Y Y Y N Y Y N - Y -
UPR-200-E-138 Y Y Y Y N - - - N - - - N

* Work is in progress under the 200-BP-1 RI/FS Work Plan

* DOE/RL 1991a

Other information from WIDS and HISS database
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1.0 INTRODUCTION

The U.S. Department of Energy (DOE) Hanford Site in Washington State is organized
into numerically designated operational areas including the 100, 200, 300, 400, 600, and
1100 Areas (Figure 1-1). The U.S. Environmental Protection Agency (EPA), in November
1989, included the 200 Areas of the Hanford Site on the National Priorities List (NPL)
under the Comprehensive Environmental Response, Compensation and Liability Act
(CERCLA) of 1980. Inclusion on the NPL initiates the Remedial Investigation (RI) and
Feasibility Study (FS) process for characterizing the nature and extent of contamination,
assessing risks to human health and the environment, and selection of remedial actions.

This report presents the results of an aggregate area management study (AAMS) for the
R Plant Aggregate Area located in the 200 Areas. The study provides the basis for initiating
RI/FS under CERCLA or under the Resource Conservation and Recovery Act (RCRA)
Facility Investigations (RFI) and Corrective Measures Studies (CMS). This report also
integrates RCRA treatment, storage or disposal (TSD) closure activities with CERCLA and
RCRA past practice investigations.

This chapter describes the overall AAMS approach for the 200 Areas, defines the
purpose, objectives and scope of the AAMS, and summarizes the quality assurance (QA)
program and contents of the report.

1.1 OVERVIEW

The 200 Areas, located near the center of the Hanford Site, encompasses the 200
West, East, and North Areas which contain reactor fuel processing and waste management
facilities.

Under the Hanford Federal Facility Agreement and Consent Order (Tri-Party
Agreement), signed by the Washington State Department of Ecology (Ecology), DOE, and
EPA (Ecology et al. 1990), the 200 NPL Site encompasses the 200 Areas and selected
portions of the 600 Area. The 200 NPL Site is divided into 8 waste area groups largely
corresponding to the major processing plants (e.g., B Plant and T Plant), and a number of
isolated operable units Iocated in the surrounding 600 Area. Each waste area group is
further subdivided into one or more operable units based on waste disposal information,
location, facility type, and other site characteristics. The 200 NPL site includes a total of 44
operable units including 20 in the 200 Bast Area, 17 in the 200 West Area, 1 in the 200
North Area, and 6 isolated operable units. The intent of defining operable units was to
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group associated waste management units together, such that they could be effectively
characterized and remediated under one work plan.

The Tri-Party Agreement also defines approximately 25 RCRA TSD groups within the
200 Areas which will be closed or permitted (for operation or postclosure care) in
accordance with the Washington State Dangerous Waste Regulations (WAC 173-303). The
TSD facilities are often associated with an operable unit and are required to be addressed
concurrently with past-practice activities under the Tri-Party Agreement.

This AAMS is one of ten studies that will provide the basis for past practice activities
for operable units in the 200 Areas. In addition, the AAMS will be collectively used in the
initial development of an area-wide groundwater model, and conduct of an initial site-wide
risk assessment. Recent changes to the Tri-Party Agreement (Ecology et al. 1991), and the
Hanford Site Past-Practice Strategy document (DOE/RL 1992a) establish the need and
provide the framework for conducting AAMS in the 200 Areas.

1.1.1 Tri-Party Agreement

Ecology, and DOE in May 1989, and revised in 1990 and 1991. The scope of the agreement
covers all CERCLA past practice, RCRA past practice, and RCRA TSD activities on the
Hanford Site. The purpose of the Tri-Party Agreement is to ensure that the environmental
impacts of past and present activities are investigated and appropriately remediated to protect
human health and the environment. To accomplish this, the Tri-Party Agreement provides a
framework and schedule for developing, prioritizing, implementing, and monitoring
appropriate response actions.

The Tri-Party Agreement was developed and signed by representatives from the EPA, .

The 1991 revision to the Tri-Party Agreement requires that an aggregate area approach
be implemented in the 200 Areas based on the Hanford Site Past-Practice Strategy (DOE/RL
1992a). This strategy requires the conduct of AAMS which are similar in nature to an RI/FS
scoping study. The Tri-Party Agreement change package (Ecology et al. 1991) specifies that
10 Aggregate Area Management Study Reports (AAMSR) (major milestone M-27-00) are to
be prepared for the 200 Areas. Further definition of aggregate areas and the AAMS
approach is provided in Sections 1.2 and 1.3.

1.1.2 Hanford Site Past Practice Strategy

The Hanford Past-Practice Strategy was developed between Ecology, EPA, and DOE
to streamline the existing RI/FS and RFI/CMS processes. A primary objective of this
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strategy is to develop a process to meet the statutory requirements and integrate CERCLA
RI/FS and RCRA Past Practice RFI/CMS guidance into a singular process for the Hanford
Site that ensures protection of human health and welfare and the environment. The strategy
refines the existing past practice decision-making process as defined in the Tri-Party
Agreement. The fundamental principle of the strategy is a bias-for-action by optimizing the
use of existing data, integrating past practice with RCRA TSD closure investigations,
focusing the RI/FS process, conducting interim remedial actions, and reaching early
decisions to initiate and complete cleanup projects on both operable-unit and aggregate-area
scale. The ultimate goal is the comprehensive cleanup or closure of all contaminated areas at
the Hanford Site at the earliest possible date in the most effective manner.

The process under this strategy is a continuum of activities whereby the effort is
refined based upon knowledge gained as work progresses. Whereas the strategy is intended
to streamline investigations and documentation to promote the use of interim actions to
accelerate cleanup, it is consistent with RI/FS and RFI/CMS processes. An important
element of this strategy is the application of the observational approach, in which
characterization data are collected concurrently with cleanup.

For the 200 Areas the first step in the strategy is the evaluation of existing information
presented in AAMSR. Based on this information, decisions are made regarding which
strategy path(s) to pursue for further actions in the aggregate area. The strategy includes
three paths for interim decision making and a final remedy-selection process that incorporates
the three paths and integrates sites not addressed in those paths. As shown on Figure 1-2,
the three paths for decision making are the following:

. Expedited response action (ERA) path, where an existing or near-term
unacceptable health or environmental risk from a site is determined or suspected,
and a rapid response is necessary to mitigate the problem

. Interim remedial measure (IRM) path, where existing data are sufficient to
indicate that the site poses a risk through one or more pathways and additional
investigations are not needed to screen the likely range of remedial alternatives
for interim actions; if a determination is made that an IRM is justified, the
process proceeds to select an IRM remedy and a focused FS, if needed, to select
a remedy

. Limited field investigation (LFI) path, where minimum site data are needed to
support IRM or other decisions, and is obtained in a less formal manner than that
needed to support a final Record of Decision (ROD). Data generated from a LFI
may be sufficient to directly support an interim ROD. Regardless of the scope of
the LFI, it is a part of the RI process, and not a substitute for it.
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The process of final remedy selection must be completed for the aggregate area to
reach closure. The aggregation of information obtained from LFI and interim actions may be
sufficient to perform the cumulative risk assessment and to define the final remedy for the
apggregate area or associated operable units. If the data are not sufficient, additional
investigations and studies will be performed to the extent necessary to support final remedy
selection. These investigations would be performed within the framework and process
defined for RI/FS or RFI/CMS programs.

1.2 200 NPL SITE AGGREGATE AREA MANAGEMENT STUDY PROGRAM

The overall approach and scope of the 200 Areas AAMS program is based on the Tri-
Party Agreement and the Hanford Site Past-Practice Strategy.

1.2.1 Overall Approach

As defined in the 1991 revision to the Tri-Party Agreement, the AAMS program for
the 200 Areas consists of conducting a series of ten AAMS for eight source (Figures 1-3 and
1-4) and two groundwater aggregate areas delineated in the 200 East, West, and North
Areas. Table 1-1 lists the aggregate areas, the type of study and associated operable units.
With the exception of 200-IU-6, isolated operable units associated with the 200 NPL site
(Figure 1-5) are not included in the AAMS program. Generally, the quantity of existing
information associated with isolated operable units is not considered sufficient to require
study on an aggregate area basis prior to work plan development. Operable unit 200-IU-6 is
addressed as part of the B Plant AAMS because of similarities in waste management units
(i.e., ponds).

The eight source AAMS are designed to evaluate source terms on a plant-wide scale.
Source AAMS are conducted for the following aggregate areas (waste area groups) which
largely correspond to the major processing plants including the following:

e U Plant
o Z Plant
. S Plant
. T Plant
¢ PUREX
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L B Plant
. Semi-Works
. 200 North.

The groundwater beneath the 200 Areas is investigated under two groundwater AAMS
on an Area-wide scale (i.e., 200 West and 200 East Areas). Groundwater aggregate areas
were delineated to encompass the geography necessary to define and understand the local
hydrologic regime, and the distribution, migration and interaction of contaminants emanating
from source terms. The groundwater aggregate areas are considered an appropriate scale for
developing conceptual and numerical groundwater models.

The U.S. Department of Energy, Richland Field Office (DOE/RL) functions as the
"lead agency" for the 200 AAMS program. Depending on the specific AAMS, EPA and/or
Ecology function as the "Lead Regulatory Agency” (Table 1-1). Through periodic {monthly)
meetings information is transferred and regulators are informed of the progress of the AAMS
such that decisions established under the Hanford Site Past-Practice Strategy (e.g., is an
ERA justified?) (Figure 1-2) can be quickly and collectively made between the three parties.
These meetings will continually refine the scope of AAMS as new information is evaluated,
decisions are made and actions taken. Completion milestones for AAMS are defined in
Ecology et al. (1991) and duplicated in Table 1-1. All AAMSR are submitted as Secondary
Documents which are defined in the Tri-Party Agreement as informational documents.

1.2.2 Process Overview

Each AAMS consists of three steps: (1) the analysis of existing data and formulation
of a preliminary conceptual model, (2) identification of data needs and evaluation of remedial
technologies, and (3} conduct of limited field characterization activities. Steps 1 and 2 are
components of an AAMSR. Step 3 is a parallel effort for which separate reports will be
produced.

The first and primary task of the AAMS investigation process involves the search,
compilation and evaluation of existing data. Information collected for these purposes
includes the following:

e  Facility and process descriptions and operational histories for waste sources

. Waste disposal records defining dates of disposal, waste types, and waste
quantities

WHC.29/6-22-92/02829A
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. Sampling events of waste effluents and effected media

. Site conditions including the site physiography, geology, hydrology, meteorology,
ecology, demography, and archaeology

. Environmental monitoring data for affected media including air, surface water,
sediment, soil, groundwater and biota.

Collectively this information is used to identify contaminants of concern, determine the
scope of future characterization efforts, and to develop a preliminary conceptual model of the
aggregate area. Although data collection objectives are similar, the types of information
collected depend on whether the study is a source or groundwater AAMS. The data
collection step serves to avoid duplication of previous efforts and facilitates a more focused
investigation by the identification of data gaps.

Topical reports referred to as Technical Baseline Reports are initially prepared to
summarize facility information. These reports describe individual waste management units
and unplanned releases contained in the aggregate area as identified in the Waste Information
Data System (WIDS) (WHC 1991a). The reports are based on review of current and
historical Hanford Site reports, engineering drawings and photographs and are supplemented
with site inspections and employee interviews. Information contained in the reports is
summarized in the AAMSR. Other topical reports are used as sources of information in the
AAMSR. These reports are as follows:

o U Plant Geologic and Geophysics Data Package

o Z Plant Geologic and Geophysics Data Package

o S Plant Geologic and Geophysics Data Package

. T Plant Geologic and Geophysics Data Package

. PUREX Geologic and Geophysics Data Package

. B Plant Geologic and Geophysics Data Package

* 200 N Geologic and Geophysics Data Package

. Semiworks Geologic and Geophysics Data Package

. Hydrologic Model for the 200 West Groundwater Aggregate Area
WHC.29/6-22-92/02829A
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Hydrologic Model for the 200 East Groundwater Aggregate Area

Unconfined Aquifer Hydrologic Test Data Package for the 200 West
Groundwater Aggregate Arca

Unconfined Aquifer Hydrologic Test Data Package for the 200 East Groundwater
Aggregate Area

Confined Aquifer Hydrologic Test Data Package for the 200 Groundwater
Aggregate Area Management Studies

Groundwater Field Characterization Report
200 West Area Borehole Geophysics Field Characterization

200 East Area Borehole Geophysics Field Characterization

The general scope of the topical reports related to this AAMSR is described in Section

Information on waste sources, pathways, and receptors is used to develop a preliminary
conceptual model of the aggregate area. In the preliminary conceptual model, the release
mechanisms and transport pathways are identified. If the conceptual understanding of the
site is considered inadequate, limited field characterization activities can be undertaken as
part of the study. Field screening activities occurring in parallel with and as part of the
AAMS process include the following:

Expanded groundwater monitoring programs (non Contract Eaboratory Program)
at approximately 80 select existing wells to identify contaminants of concern and
refine groundwater plume maps

In situ assaying of gamma-emitting radionuclides at approximately 10 selected
existing boreholes per aggregate area to develop radioelement concentration
profiles in the vadose zone.

Wells, boreholes, and analytes are selected based on a review of existing environmental
data which is undertaken early in the AAMS process. Field characterization results will be
presented later in topical reports.

After the preliminary conceptual model is developed, health and environmental
concerns are identified. The purpose of this determination is to provide one basis for

WHC.29/6-22-92/02829A
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determining recommendations and prioritization for subsequent actions at waste management
units. Potential applicable or relevant and appropriate requirements (ARARs) and potential
remedial technologies are identified. In cases where the existing information is sufficient,
the Hanford Site Past-Practice Strategy allows for a focused feasibility study (FFS) or CMS
to be initiated prior to the completion of the study.

Data needs are identified by evaluating the sufficiency of existing data and by
determining what additional data are necessary to adequately characterize the aggregate area,
refine the preliminary conceptual model and potential ARARs, and/or narrow the range of
remedial alternatives. Determinations are made regarding the level of uncertainty associated
with existing data and the need to verify or supplement the data. If additional data are
needed, the intended data uses are identified, data quality objectives (DQO) established and
data priorities set.

Each AAMSR results in management recommendations for the aggregate area including
the following:

. The need for ERA, IRM, and LFI or whether to retain in the final remedy
selection path '

e  Definition and prioritization of operable units
. Prioritization of work plan activities

¢  Integration of RCRA TSD closure activities

e  The conduct of field characterization activities
. The need for treatability studies.

. Identification of waste management units addressed entirely under other
operational programs

The waste management units recommended for ERA, IRM, or LFI actions are
considered higher priority units that require rapid response. Lower priority waste
management units will generally follow the conventional process for RI/FS. In spite of this
distinction in the priority of sites, RE/FS activities will be conducted for all the waste
management units. In the case of the higher priority waste management units, rapid response
operations will be followed by conventional RI/FS activities, although these activities may be
modified because of knowledge gained through the remediation activities. In the case of the

WHC.29/6-22-92/02829A

1-8




tr':

£y

At T+ B B W T SN 'S T 6 By

DOE/RL-92-05
Draft A

lower priority waste management units, an area-wide RI/FS will be prepared which
encompasses these sites,

Based on the AAMSR, a decision is made on whether the study has provided sufficient
information to forego further field investigations and prepare a FS. An RI/FS work plan
(which may be limited to LFI activities) will be developed and executed. The background
information normally required to support the preparation of a work plan (e.g., site
description, conceptual model, DQO, etc.) is developed in the AAMSR. The future work
plans will reference information from the AAMSR. They will also include the rationale for
sampling and analysis, will present detailed, unit-specific DQO, and will further develop
physical site models as the data allows. In some cases, there may be insufficient data to
support any further analysis than is provided in the AAMSR, so an added level of detail in
the work plan may not be feasible.

All ten AAMS are scheduled to be completed by September 1992. This will facilitate a
coordinated approach to prioritizing and implementing future past practice activities for the
entire 200 Areas.

1.3 PURPOSE, SCOPE, AND OBJECTIVES

The purpose of conducting an AAMS is to compile and evaluate the existing body of
knowledge and conduct limited field characterization work to support the Hanford Site
Past-Practice Strategy decision making process for an aggregate area. The AAMS process is
similar in nature to the RI/FS scoping process prior to work plan development and is
intended to maximize the use of existing data to allow a more limited and focused RI/FS.
Deliverables for an AAMS consist of the AAMSR and health and safety, project
management, and data management plans.

Specific objectives of the AAMS include the following:

. Assemble and interpret existing data including operational and environmental data

. Describe site conditions

. Conduct limited new site characterization work if data or interpretation
uncertainty could be reduced by the work

. Develop a preliminary conceptual model

¢  Identify contaminants of concern, and their distribution

WHC.29/6-22-92/02829A
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e  Identify potential ARARs

. Define preliminary remedial action objectives (RAQs), screen potential remedial
technologies, and if possible provide recommendations for FFS

. Recommend treatability studies to support the evaluation of remedial action
alternatives

. Define data needs, establish general DQO and set data priorities
. Provide recommendations for ERA, IRM, LFI or other actions
. Redefine and prioritize, as data allow, operable unit boundaries

o Define and prioritize, as data allow, work plan and other past practice activities
with emphasis on supporting early cleanup actions and records of decisions

. Integrate RCRA TSD closure activities with past practice activities.

Information on single-shell and double-shell tanks is presented in Sections 2.0 and 4.0.
The AAMSR is not intended to address remediation related to the tanks. Nonetheless, the
tank information is presented because known and suspected releases from the tanks may
influence the interpretation of contamination data at nearby waste management units.
Information on other facilities and buildings is also presented for this same reason.
However, because these structures are addressed by other programs, the AAMSR does not
include recommendations for further action at these structures.

Depending on whether an aggregate area is a source or groundwater aggregate area, the
scope of the AAMS varies. Source AAMS focus on source terms, and the environmental
media of interest include air, biota, surface water, surface soil, and the unsaturated
subsurface soil. Accordingly, detailed descriptions of facilities and operational information
are provided in the source AAMSR. In contrast, groundwater AAMS focus on the saturated
subsurface and on groundwater contamination data. Descriptions of facilities in the
groundwater AAMSR are limited to liquid disposal facilities and reference is made to source
AAMSR for detailed descriptions. The description of site conditions in source AAMSR
concentrate on site physiography, meteorology, surface water hydrology, vadose zone
geology, ecology, and demography. Groundwater AAMSR summarize regional
geohydrologic conditions and contain detailed information regarding the local geohydrology
on an Area-wide scale. Correspondingly, other sections of the AAMSR vary depending on
the environmental media of concern.

WHC.29/6-22-92/02829A
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1.4 QUALITY ASSURANCE

A limited amount of field characterization work is performed in parallel with
preparation of the AAMS report. To help ensure that data collected are of sufficient quality
to support decisions, all work will be performed in compliance with Westinghouse Hanford’s
existing QA manual, WHC-CM-4-2 (WHC 1988a) and with procedures outlined in the QA
program plan, WHC-EP-0383 (WHC 1990) specific to CERCLA RI/FS activities. This QA
program plan describes the various plans, procedures, and instructions that will be used by
Westinghouse Hanford to implement the QA requirements.

1.5 ORGANIZATION OF REPORT

In addition to this introduction, the AAMSR consists of the following nine sections and

appendices:

Section 2.0, Facility, Process and Operational History Descriptions, describes the
major facilities, waste management units and unplanned releases within the
aggregate area. A chronology of waste disposal activities is established and waste
generating processes are summarized.

Section 3.0, Site Conditions, describes the physical, environmental, and
sociological setting including, geology, hydrology, ecology, meteorology, and
demography.

Section 4.0, Preliminary Conceptual Model, summarizes the conceptual
understanding of the aggregate area with respect to types and extent of
contamination, exposure pathways and receptors.

Section 5.0, Health and Environmental Concerns, identifies chemicals used or
disposed within the aggregate area that could be of concern regarding public
health and/or the environment and describes and applies the screening process for
determining the relative priority of follow-up action at each waste management
unit.

Section 6.0, Potentially Applicable or Relevant and Appropriate Requirements,
identifies federal and state standards, requirements, criteria, or limitations that
may be considered relevant to the aggregate area.

WHC.29/6-22-92/02829A
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. Section 7.0, Preliminary Remedial Action Technologies, identifies and screens
potential remedial technologies and establishes remedial action objectives for
environmental media.

. Section 8.0, Data Quality Objectives, reviews QA criteria on existing data,
identifies data gaps or deficiencies, and identifies broad data needs for field
characterization and risk assessment, The DQO and data priorities are
established.

Section 9.0, Recommendations, provides guidance for future past practice
activities based on the results of the AAMS. Recommendations are provided for
ERA at problem sites, IRM, LFI, refining operable unit boundaries, prioritizing
work plans, and conducting field investigations and treatability studies.

Section 10.0, References, list reports and documents cited in the AAMSR.
Appendix A, Supplemental Data, provides supplemental data supporting the
AAMSR.

The following plans are included and will be used to support past practice activities in
the aggregate area:

. Appendix B: Health and Safety Plan

. Appendix C: Project Management Plan

. Appendix D: Data Management Plan

Community relations requirements for the B Plant Aggregate Area can be found in the

Community Relations Plan for the Hanford Federal Facility Agreement and Consent Order
(Ecology et al. 1989).

WHC.29/6-22-92/02829A
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The process is defined as a combination of interim cleanup actions (involving concurrent
characlerization), field investigations for final remedy selection where Interim actions are
not clearly justified, and feasibility/ireatability studies.
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Overall Aggregate Area Management Study (AAMS) Schedule for the 200
NPL Site.

AAMS Title

Units

* Operable

AAMS Type

Lead
Regulatory
Agency

M-27-00 Interim
Milestones

U Plant

200-UP-1
200-UP-2
200-UP-3

Source

Ecology

M-27-02, January 1992

Z Plant

200-ZP-1
200-Zp-2
200-ZP-3

Source

EPA

M-27-03, February 1992

S Plant

200-RO-1
200-RO-2
200-RO-3
200-RO-4

Source

Ecology

M-27-04, March 1992

T Plant

200-TP-1
200-TP-2
200-TP-3
200-TP-4
200-TP-5
200-TP-6
S00-S8-2

Source

EPA

M-27-05, April 1992

PUREX

200-PO-1
200-PO-2
200-PO-3
200-PO-4
200-PO-5
200-PO-6

Source

Ecology

M-27-06, May 1992

B Plant

200-BP-1
200-BP-2
200-BP-3
200-BP-4
200-BP-5
200-BP-6
200-BP-7
200-BP-8
200-BP-9
200-BP-10
200-BP-11
200-IU-6
200-85-1

Source

EPA

M-27-07, June 1992

Semi-Works

200-S0-1

Source

Ecology

M-27-08, July 1992

200 North

200-NO-1

Source

EPA

M-27-09, August 1992

200 West

NA

Groundwater

EPA/Ecology

M-27-10, September 1992

200 East

NA

Groundwater

EPA/Ecology

M-27-11, September 1992

. WHC.21/4-27-92/02605T
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2.0 FACILITY, PROCESS AND OPERATIONAL HISTORY DESCRIPTIONS

Section 2.0 of the aggregate area management study (AAMS) presents historical data
on the B Plant Aggregate Area and detailed physical descriptions of the individual waste
management units and unplanned releases. These descriptions include historical data on
waste sources and disposal practices and are based on a review of current and historical
Hanford Site reports, engineering drawings, site inspections, and employee interviews.
Section 3.0 describes the environmental setting of the waste management units. The waste
types and volumes are qualitatively and quantitatively assessed at each site in Section 4.0.
Data from these three sections are used to identify contaminants and sites of concern (Section
5.0), potential applicable or relevant and appropriate requirements (ARARs) (Section 6.0),
and current data gaps (Section 8.0).

This section describes the location of the B Plant Aggregate Area (Section 2.1),
summarizes the history of operations (Section 2.2), describes facilities, buildings, and
structures of the B Plant Aggregate Area (Section 2.3), and describes B Plant Aggregate
Area waste generating processes (Section 2.4). Section 2.5 discusses interactions with the
other aggregate areas or operable units. Section 2.6 and 2.7 discuss interactions with the
Resource Conservation and Recovery Act (RCRA) program and other Hanford programs.

2.1 LOCATION

The Hanford Site, operated by the U.S. Department of Energy (DOE), occupies about
1,450 km? (560 mi?) of the southeastern part of Washington State north of the confluence of
the Yakima and Columbia Rivers (Figure 1-1). The 200 East Area is a controlled area of
approximately 15 km? (6 mi*) near the middle of the Hanford Site. The 200 East Area is
about 10 km (6 mi) from the Columbia River and 20 km (12 mi) from the nearest Hanford
boundary. There are 20 operable units grouped into three aggregate areas in the 200 East
Area (Figure 1-4). The B Plant Aggregate Area (consisting of operable units 200-BP-1
through 200-BP-11, 200-SS-1, and 200-IU-6) lies in the northeast and northcentral parts of
the 200 East Area, and south of the 200 East Area (Figure 1-3). The locations of the
buildings and waste management units are shown on Plate 1. Plate 2 shows the topography
of the B Plant Aggregate Area. The media sampling locations are depicted on Plate 3.

2.2 HISTORY OF OPERATIONS

The Hanford Site, established in 1943, was originally designed, built, and operated to
produce plutonium for nuclear weapons using production reactors and chemical reprocessing

WHC.29/6-22-92/02827A
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plants. In March 1943, construction began on three reactor facilities and three chemical
processing facilities. After World War II, six more reactors were built. Beginning in the
1950’s, waste management, energy research and development, isotope use, and other
activities were added to the Hanford operation. In early 1964, a presidential decision was
made to begin shut down of the reactors. Eight of the reactors were shut down by 1971.
The N Reactor continued to operate primarily in weapons grade material production mode
through 1987; operated secondarily in steam production mode for electricity production; and
was placed on cold standby status in October 1989. Westinghouse Hanford was notified
September 20, 1991 that they should cease preservation and proceed with activities leading to
a decision on ultimate decommissioning of the reactor. These activities are scoped within a
N Reactor shutdown program which is scheduled to be completed in 1999.

Operations in the 200 Areas (East and West) are mainly related to nuclear fuel
separation. Spent nuclear fuel is fuel that has been withdrawn from a nuclear reactor
following irradiation. The 200 East Area consists of two main processing areas (Figure 1-4):

. 221-B Building (B Plant), where bismuth phosphate processes separated
plutonium from spent uranium fuel rods

e  202-A Building (PUREX) Plant, where tributyl phosphate processes separate
plutonium from spent uranium fuel rods .

. C Plant (Hot Semiworks), where plutonium separation technology was developed
(no longer in use).

The 200 Areas also contain nonradioactive support facilities, including transportation
maintenance buildings, service stations, coal-fired powerhouses for process steam production,
steam fransmission lines, raw water treatment plants, water-storage tanks, electrical
maintenance facilities, and subsurface sewage disposal systems.

The major processes at the B Plant Aggregate Area involved extraction of plutonium
from nuclear fuels; purification, precipitation, and encapsulation of cesium and strontium
from PUREX-derived waste streams; various waste handling processes, such as evaporation
and transfer of single-shell tank waste.

The 221-B Building is one of the primary B Plant Aggregate Area facilities. It began
operation in 1945, separating plutonium by bismuth phosphate chemical methods. It ceased
operation in 1952, then began various waste treatment operations in 1965. Several additions
to the 221-B Building, such as the 225-B Waste Encapsulation and Storage Facility (WESF),
the 212-B Cask Transfer Facility, etc. were constructed during this period.

WHC.29/6-22-92/02827A
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Waste evaporators and in-tank solidification units have been used in the 241-B,
241-BX, and 241-BY Tank Farms to minimize the volume of tanked waste. Also, some
B Plant Aggregate Area tank wastes were transferred to the U Plant Aggregate Area for
uranium recovery, then returned to the B Plant Aggregate Area and disposed to the ground.

2.3 FACILITIES, BUILDINGS, AND STRUCTURES

The B Plant Aggregate Area contains a large variety of waste disposal and storage
facilities that were associated with B Plant missions. High-level liquid wastes were stored in
underground tanks while low-level liquid wastes were allowed to infiltrate into the ground
through cribs, french drains, reverse wells, ponds, and open ditches. These waste types are
defined in DOE Order 5820.2A (DOE 1988a):

High-level waste is defined as: highly radioactive material that results from the
reprocessing of spent nuclear fuel, including liquid waste produced directly in
reprocessing and any solid waste derived from the liquid, that contains a
combination of transuranic (TRU) waste and fission products in concentrations as
to require permanent isolation.

TRU waste is defined as: without regard to source or form, waste that is
contaminated with alpha-emitting transuranium radionuclides with haif-lives
greater than 20 years and concentrations greater than 100 nCi/g at the time of
assay. Heads of Field Elements can determine that other alpha contaminated
wastes peculiar to a specific site, must be managed as TRU waste.

Low-Level Waste is defined as: Waste that contains radioactivity and is not
classified as high-level waste, TRU waste, or spent nuclear fuel, or 11e(2)
byproduct material as defined by this Order. Test specimens of fissionable
material irradiated for research and development only, and not for the production
of power or plutonium, may be classified as low-level waste, provided the
concentration of TRU is less than 100 nCi/g.

Byproduct Material is defined as: (a) Any radioactive material (except special
nuclear material) yielded in, or made radioactive by, exposure to the radiation
incident or to the process of producing or utilizing special nuclear material. For
purposes of determining the applicability of the Resource Conservation and
Recovery Act to any radioactive waste, the term "any radioactive material” refers
only to the actual radionuclides dispersed or suspended in the waste substance.
The nonradiocactive hazardous waste component of the waste substance will be
subject to regulation under the Resource Conservation and Recovery Act.

WHC.29/6-22-92/02827A
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(b) The tailings or waste produced by the extraction or concentration of uranium
or thorium from any ore processed primarily for its source material content. Ore
bodies depleted by uranium solution extraction operations and which remain
underground do not constitute "byproduct material."”

Based on construction, purpose, or origin, the B Plant Aggregate Area waste
management units fall into one of ten subgroups as follows:

. Piants, Buildings, and Storage Areas (Section 2.3.1)

Tanks and Vaults (Section 2.3.2)

. Cribs and Drains (Section 2.3.3)

* Reverse Wells (Section 2.3.4)

° Ponds, Ditches, and Trenches (Section 2.3.5)

. Septic Tanks and Associated Drain Fields (Section 2.3.6)

. Transfer Facilities, Diversion Boxes, and Pipelines (Section 2.3.7)

. Basins (Section 2.3.8)
e  Burial Sites (Section 2.3.9)
. Unplanned Releases (Section 2.3.10)

Table 2-1 presents a list of the waste management units within the aggregate area. In
addition, the area contains several unplanned release sites. The locations of waste
management units are shown on separate figures for each waste management group and
Plate 1. Table 2-2 describes the B Plant Aggregate Area tank farms. Tables 2-3 and 2-4
summarize data available regarding the quantity and types of wastes disposed to the waste
management units. These data have been compiled from the Waste Information Data System
(WIDS) inventory sheets (WHC 1991a) and from the Hanford Inactive Site Survey (HISS)
database, and other sources found during research. These inventories include all of the
contaminants reported in the databases, but do not necessarily include all of the contaminants
disposed of at each waste management unit. Figures 2-1 through 2-13 show the physical
lIocation of the waste management units. Timelines for B Plant Aggregate Area operating
processes are shown on Figure 2-14. Figures 2-15 and 2-16 schematically show the B Plant
Aggregate Area processes. Figure 2-17 shows waste management unit operational history.
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Figure 2-18 shows the operational history for the 216-B-3 Pond System. Figures 2-19
through 2-26 show representative construction details about individual waste management
units.

In the following sections, each waste management unit is described within the context
of one of the waste management unit types. Unplanned release numbers preceded by UPR
indicate that the release is directly associated with a pre-existing waste management unit. An
unplanned release identification number beginning with UN indicates the release affected
areas that were previously undocumented.

2.3.1 Plants, Buildings, and Sforage Areas

Plants and buildings are not generally identified as past practice waste management
units according to the Hanford Federal Facility Agreement and Consent Order (Tri-party
Agreement), and will generally be addressed under the decontamination and decommissioning
program, Several of the B Plant Aggregate Area plants or buildings were the primary
generators of waste disposed of within the B Plant Aggregate Area. A description of the
plants and buildings is provided in Section 2.3.1.1. The B Plant Aggregate Area plants and
buildings that are also waste management units are addressed in Section 2.3.1.2. Some
plants and buildings are or contain RCRA treatment, storage, or disposal (TSD) facilities,
which are described in Section 2.6. The locations of plants, buildings, and storage areas in
the aggregate area are shown on Figure 2-1.

The 221-B Building, the 222-B Building, the 224-B Building, and the 225-B Building
were the primary generators of waste that are within the aggregate area. These plants, and
the buildings associated with them, will be described in the following sections.

Other buildings and structures located within the aggregate area are not addressed in
this document because they are not thought to have released contaminants and will be closed
through a separate decontamination and decommissioning process. The decontamination and
decommissioning program will address both contaminated and uncontaminated structures and
is described in the Hanford Surplus Facilities Program Plan (Hughes et al. 1990). These
structures include:

. 212-B Cask Transfer Facility (receives/ships batch quantities of feed product)
. 211-B Chemical Tank Farm (bulk storage area)

. 2711-E Vehicle Maintenance Shop.

WHC.29/6-22-92/02827A
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Buildings and structures which lie outside of the B Plant Aggregate Area as shown on
Figure 1-3 are not considered in this report.

2.3.1.1 Process Facilities.

2.3.1.1.1 221-B Building (B Plant). The 221-B Building (B Plant) was one of the
primary sources of waste in the B Plant Aggregate Area and is the dominant physical
structure in the area.

The 221-B Building was constructed in 1944, and brought on line in 1945, as one of
the three original chemical separation plants (B, T, and U Plants) to support plutonium
production during World War II.  The plants were built to extract plutonium from fuel rods
irradiated in the Hanford production reactors. Each plant was equipped to use the bismuth
phosphate fuels-separation process, but U Plant was never used for that purpose because B
Plant and T Plant were sufficient to meet plutonium production needs.

The 221-B Building is 267 x 26 x 31 m (875 x 85 x 102 ft) and is constructed entirely
of concrete. Its process equipment is contained in small rooms, called cells, which are
arranged in rows in an area spanned by a traveling crane. The cells are topped with 1.2 m
(4 ft) thick concrete blocks that are removable by crane to provide access to the cell beneath.
Above the blocks is a space equal in height to the cell depth providing headroom for
manipulating the process equipment during maintenance operations. Heavy concrete
shielding walls enclose this space up to the level of the crane rails, giving the appearance of
a canyon (Ballinger and Hall 1991). The 221-B Building also encompasses several adjoining
structures such as the 221-BB Condensate Building, the 221-BF Effluent Control Building,
and the 221-BC Change House.

Plutoninm separation began with the dissolution of the aluminum-jacketed fuel rods in a
sodium hydroxide solution to which sodium nitrate was added to avoid formation of too
much hydrogen. The resulting sodium aluminate-sodium nitrate solution was jetted
(transferred via a steam jet) to waste as a component of the first cycle waste stream.

The remaining uranium metal slugs were rinsed with water and dissolved in 50 to 60%
nitric acid. Sodium and bismuth nitrate and phosphoric acid were added to the dissolver
solution, precipitating bismuth phosphate, which carried the plutonium. The solution was
jetted to waste (the metal waste stream), and the precipitate was again dissolved in nitric
acid. Dichromate solution was added to the sodium and bismuth nitrate and phosphoric acid,
again precipitating bismuth phosphate, but changing the valence of the plutonium and causing
it to remain in solution. The byproduct cake was dissolved in nitric acid and jetted to waste.
The product solution was again treated to precipitate bismuth phosphate as the plutonium
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carrier, completing the "first decontamination cycle." The entire process was repeated,
comprising the "second decontamination cycle” (Ballinger and Hall 1991).

The product from this process was a dilute plutonium solution that was transferred to
the 224-B Building (Concentration Facility) where it was purified and its volume reduced. It
was then transferred to the Isolation Building for final treatment before being shipped offsite
(Ballinger and Hall 1991).

The coating removal waste, containing small amounts of fission products, was
combined with first-cycle decontamination waste for storage in underground tanks as first
cycle waste. Byproduct cake solution and waste solution from the first decontamination
waste cycle contained about 10% of the original fission activity and 1% of the plutonium
(Anderson 1990).

Metal waste contained all of the uranium, approximately 90% of the original fission
products activity, and approximately 1% of the product. This waste was neutralized with
50% caustic and treated with an excess of sodium carbonate, then was sent to underground
tanks (Anderson 1990; Ballinger and Hall 1991).

Second decontamination-cycle waste contained less than 0.1% of the fission product
activity and about 1% of the plutonium. Stack drainage, initially combined with second-
cycle waste, was combined with first decontamination-cycle waste in May 1951 (Anderson
1990).

2.3.1.1.2 224-B Concentration Facility., The 224-B Concentration Facility was used
as a plutonium concentration facility. In it, the dilute plutonium nitrate solutions were
purified, and the plutonium carrier changed from nitrate to lanthanum fluoride. The facility
is 60 m (197 ft) long, 18 m (60 ft) wide, and 21 m (70 ft) high, and contains radioactive
equipment and concrete, Hazardous constituents include mercury, polychlorinated biphenyls
(PCBs), residual cleaning chemicals, and radionuclides consisting of about 35 Ci of
plutonium, 5.2 Ci of 2#!Am, 2.1 Ci of *8r, 3.6 Ci of %Co, and 1 Ci of *’Cs. The 224-B
Concentration Facility has "Radiologically Controlled Area" and "Radioactive Material”
warning signs on every door.

2.3.1.1.3 222-B Laboratory. The 222-B Laboratory located directly southeast of the
221-B Building was used from 1945 until 1952 for laboratory analysis in support of the B
Plant Bismuth Phosphate Fuel Processing. Various small scale experiments were done inside
the facility. The 222-B Laboratory is within the B Plant Aggregate Area and is a source of
wastes, but it will be addressed under a separate decommissioning and decontamination
program. This facility disposed of liquid waste to the 216-B-6 Reverse Well and the 216-B-
10A Crib. '

WHC.29/6-22-92/02827A



N2 OO =1 U f DN s

DOE/RL-92-05
Draft A

2.3.1.1.4 225-B Building. The 225-B Building is physically attached to the west end
of the 221-B building. It covers an area of approximately 6,000 m? (60,000 ft?) and contains
process cells similar to the cells in the 221-B Building. It was constructed in 1974 and
contains thick concrete outer walls which provide shielding for radioactive materials. The
building was built to house the processing systems needed to encapsulate recovered cesium
and strontium and safely store the encapsulated material.

2.3.1.1.5 291-B Building. The 291-B Building consists of air filter systems,
ventilation equipment, and an exhaust stack. It is located east of the 222-B Building and
south of the 221-B Building. The equipment contained within this complex is used to collect
and filter air from the 221-B Building before discharging it to the exhaust stack. Radioactive
contaminants were present in the exliaust air as a result of the various dissolving steps during
the fuel processing. The principal contaminants were 13!I and krypton and xenon isotopes.

The airborne contaminants were removed with a variety of technologies that were
implemented during the fuel processing operational period of B Plant from 1945 to 1952.
Initially, sand filters were installed to filter out airborne particulate contaminants. Water
scrubbers were installed in 1948 to reduce radioactive iodine concentrations in radioactive
particles. In 1950, silver reactors were installed to further reduce **'I emissions. With this
system, the gases from the fuel dissolving process (See Section 2.4.1) were heated to 230 °C
(446 °F) and passed over a ceramic packing coated with fused silver nitrate. The iodine was
removed by the formation of silver iodide on the ceramic packing. The hot gases were then
filtered through a fine fiberglass mat. The 291-B Building is within the B Plant Aggregate
Area and is a source of wastes, but it will be addressed under a separate decommissioning
and decontamination program. This facility disposed of liquid waste to the 216-B-4 Reverse
Well and the 216-B-13 French Drain.

2.3.1.1.6 292-B Building. The 292-B Building contained laboratory equipment used
in connection with the operation of the exhaust gas processing equipment for the 291-B
Building. The 292-B Building is located between the 291-B Building and the 222-B
Building. The 292-B Building is within the B Plant Aggregate Area and is a source of
wastes, but it will be addressed under a separate decommissioning and decontamination
program. This facility disposed of liquid waste to the 216-B-4 Reverse Well.

2.3.1.1.7 242-B Building. The 242-B Building contains the 242-B Evaporator and is
located immediately south of the 241-B Tank Farm. The 242-B Building is within the B
Plant Aggregate Area and is a source of wastes, but it will be addressed under a separate
decommissioning and decontamination program. This facility disposed of liquid waste to the
216-B-11A and 216-B-11B Reverse Wells and the 216-B-37 Trench.

WHC.29/6-22-92/02827A
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2.3.1.1.8 284-E Powerhouse. The 284-E Powerplant facility consists of the 284-E
Powerplant building and its associated boilers and machinery. Operation of the 284-E
Powerhouse produces three wastewater streams: wastewater from routine operations, water
softener wastewater, and boiler blowdown (WHC 1990a). This effluent is discharged to the
216-B-3 Pond system through the 216-B-3-3 Ditch.

Of the three contributors to the 284-E Powerhouse wastewater stream, the routine
operations contributor is the largest. The sources for it are wastewaters from cooling
operations within the powerplant. The cooling water is used for air compressors, turbines,
generators, boiler water jackets, and feed pumps. It has a constant flow discharge and
averages 12,300,000 L/month (3,250,000 gal/month). The other two contributing streams
are discharges from batch processes. In the water softening process, a brine solution is used
to regenerate zeolite water softener units. The softener regeneration operation produces the
waste stream with the highest concentration of dissolved solids of approximately nine weight
percent in sodium chloride. The flowrate for the softener regeneration is 1,140,000 L/month
(300,000 gal/month). The effluent contribution due to boiler blowdown contains boiler
treatment chemicals and has an average discharge of 378,000 L/month (100,000 gal/month)
(WHC 1990a).

2.3.1.1.9 283-E Water Treatment Facility. The 283-E Water Treatment Facility
purifies and treats Columbia River water and produces potable water for the 200 East Area.
The raw water is pumped from the 100-B Area River Pumphouse and enters a reservoir near
the 284-E Powerhouse where it is stored before being treated with alum and chlorine, After
settling, the water is routed through a filter for the final purification. The filter layers
consist of porcelain beads, gravel, sand, and anthracite coal (DOE/RL 1990b). Overflow
water from the treatment steps is discharged to the 216-B-3 Pond System through the
216-B-3-3 Ditch.

2.3.1.1.10 2101-M Building. The 2101-M Building, shown in Figure 2-1, was
constructed in 1953. It is a single-story building constructed with steel panels and beams on
a concrete foundation. It has a concrete floor and a built-up asphalt and gravel roof (WHC
1990c). Different areas in the building are used for different purposes, such as soil testing
laboratories, a spare parts warehouse, craft shops, and offices. Most of the spaces in the
building are environmentally controlled by evaporative cooling and steam heating.

The 2101-M Building is serviced by an (8 in.) diameter sanitary water line. Other
services include steam, a compressed air system, and a ventilation system. The drains in the
laboratories have been either physically sealed or have administrative controls in place to
stop chemical discharges from them to the soil column. Most of the effluent is from the
heating, ventilation, and air conditioning system of the building. Sanitary effluents from the
2101-M Building are discharged to a septic tank sanitary sewer system. Cooling water,
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steam condensate, and evaporative cooling overflow water is discharged to the 2101-M Pond
(WHC 1990c).

2.3.1.1.11 272-E Metal Shop. The 272-E Metal Shop is located approximately 1/2
mile south of the 221-B Building, near the 2711-E Vehicle Maintenance Shop. The metal
shop may have discharged cutting oils and waste metals to the 2607-E7-B septic tank and to
the chemical tile field north of 2703-E Hazardous Waste Storage Area. Little information is
available about this site.

2.3.1.1.12 2703 Chemical Engineering Laboratory Building. The 2703 Chemical
Engineering Laboratory Building is located approximately 1/2 mile south of the 221-B
Building. Nonhazardous effluents from the laboratory building are disposed of at the
chemical tile field north of the 2703-E Hazardous Waste Storage Area.

2.3.1.2 Waste Management Unit Buildings.

2.3.1,2.1 226-B Hazardous Waste Staging Area. The 226-B Hazardous Waste
Staging Area (BIWSA) is located porth of the 221-B Building and is an active waste
management unit for temporary storage of hazardous materials. Typical wastes contained in
storage area over the past year include about 184 kg (406 1b) of halogenated hydrocarbons,
2,200 kg (4,850 1b) of sodium hydroxide and alkaline liquids, 800 kg (1,764 lb) of
antifreeze, 1.84 kg (4,061 Ib) of acids, 580 kg (1,279 1b) of miscellaneous toxic process
chemicals, 1,155 kg (2,546 1b) of methyl ethyl ketone and flammable solvents. The 226-B
HWSA consists of a concrete pad surrounded by a light chain barricade. The unit is labeled
"226-B hazardous waste 90 day staging area” and "PCB 30 day storage.”

2.3.1.2.2 2703-E Hazardous Waste Staging Area. Liquid hazardous waste is
temporarily stored on an asphalt pad at the 2703-E HWSA before burial. Typical waste held
in the staging area includes about 11,126 kg (24,529 Ib) of alkaline liquids and sodium
hydroxide, 500 kg (1,102 1b) of sodium dichromate containing process solutions, and 4135 kg
{915 1b) of waste acids.

2.3.1.2.3 2704-E Hazardous Waste Staging Area. The 2704-E HWSA is listed as
an active unit in the Hanford Site Waste Management Units Report (DOE/RL. 1991a), used
for temporary storage of hazardous materials. It is listed as an asphalt pad, and is located
adjacent to the 2711-E Garage and across the street from the former 2704-E Building.
Typical wastes stored there have included antifreeze, grease, diesel fuel, and asphalt.

2.3.1.2.4 2715-EA Hazardous Waste Staging Area. Waste containers consisting of
waste paint and thinning solvents are temporarily stored at this facility. The 2715-EA
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HWSA became operational in November 1984. Weekly documented inspections are
performed by plant personnel.

The 2715-EA HWSA is a metal shed with a chain link fence as the front wall. A metal
sign on the fence denotes site identification. Adjacent to the west side of the shed are two
conex boxes and two chain-link fenced areas used as additional storage space.

2.3,2 Tanks and Vaults

Tanks and vaults were constructed to handle and store liquid wastes generated by
plutonium processing. The types of tanks present in the aggregate area include large, single-
shell storage tanks, catch tanks that drain diversion boxes, settling tanks, vaults, and siphon
tanks.

The primary tank facilities in the aggregate area are the 241-B, 241-BX, and 241-BY
Tank Farms. All of the single-shell tanks will be addressed by the Hanford Site Single-Shell
Tank Closure Program. The structure and the related contamination in the tank farm will be
described in this AAMS report, but investigation and remediation strategies will be deferred
to the Hanford Site Single-Shell Tank Closure Program. A summary of tank farm status can
be found in Table 2-2. The location of all tanks and vaults in the B Plant Aggregate Area
are shown on Figures 2-2 and 2-3.

The 241-B and 241-BY Tank Farms received non-boiling wastes from the 221-B
Building. The 241-BX Tank Farm was constructed to receive bismuth phosphate metal
waste, 221-B Building low-level waste, ion exchange waste (B Plant waste fractionization),
reduction-oxidation (REDOX) ion exchange waste, and other less voluminous wastes. The
241-BX and -BY Tank Farms were constructed when the 241-B Tank Farm became 100%
full in 1946,

The tanks in each tank farm are arranged in groups of three and were designed to use
the settling cascade concept. With this concept, sediment in the waste stream settled in the
bottom of the first tank of the cascade series before the waste stream overflowed to the
second tank. Additional sediment dropped out in the second tank before the waste stream
overflowed to the third tank which allowed more settling (e.g., the flow sequence was 101 to
102 to 103, 104 to 105 to 106, 107 to 108 to 109, and 110 to 111 to 112). The 208,000 L
(55,000 gal) capacity tanks in the 241-B Tank Farm were not in the cascade series
(Jungfleisch 1984). Most of the radionuclides accumulated in the sludge that formed in the
bottoms of the tanks. To prevent radiogenic heating of the waste, air cooled reflux
condensers were installed to return the condensate to the tank and vent the non-condensable
gases to the atmosphere.

WHC.29/6-22-92/02827A
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Section 2.4 describes the processes that have produced the waste in the B Plant
Aggregate Area tanks. Several methods have been used to evaporate the tank contents to
reduce the volume of waste. Section 2.4 describes the operation of the In-Tank Solidification
(ITS) -1 and -2 Evaporators and the 242-B Evaporator.

Interim isolation and stabilization have been performed on the tanks to varying degrees,
as described in the descriptions of individual tanks. Interim isolation is the sealing of ail
accesses to the tank that are not required for long-term surveillance. The seal should provide
a barrier against inadvertent addition of liquid. The administrative designation of partially
interim isolated reflects the completion of the effort required for interim isolation with the
exception of isolation of risers and piping required for pumping or other methods of
stabilization (Hanlon 1992). Interim stabilization is the removal of as much liquid as
possible through use of a salt well and a jet pump. A salt well is a slotted riser pipe inserted
into the salt cake of a tank and into which a pump is placed. A tank is considered interim
stabilized if it contains less than 189,000 L (50,000 gal) of drainable interstitial liquid and
less than 19,000 L (5,000 gal) of supernatant liquid. In all cases of interim stabilization,
interstitial liquids remain with the volume and vary according to waste volume, liquid type,
and other factors.

2.3.2.1 241-B Tank Farm. The 241-B Tank Farm consists of a series of buried single-
shell, carbon steel-lined, concrete reinforced tanks containing mixed waste. It is located
about 800 m (2,600 ft) north northeast of the 221-B Building and covers approximately
11,000 m? (120,000 ft?). The surface elevation is about 199 m (653 ft) above mean sea level
(ms), and depth to groundwater is approximately 76 m (249 ft) below ground surface (Stalos
and Walker 1977; WHC 1991a). There are 16 tanks in the 241-B Tank Farm. Twelve of
the tanks have individual capacities of 2,017,000 L (533,000 gal) and are numbered 241-B-
101 through -112. Four smaller tanks have capacities of 208,000 L (55,000 gal) and are
numbered 214-B-201 through -204.

All twelve large tanks in the 241-B Tank Farm are constructed of a carbon steel liner
in a reinforced concrete shell, 9 m (30 ft) high, with the bottom 11 m (37 ft) below grade.
The tanks have a dished bottom and a 5 m (17 ft) operating height (DOE/RL 1991a). Each
tank has a 2,017,000 L (533,000 gal) capacity and is inactive. The large tanks began service
between 1945 and 1947 and most were used until about 1977, Figure 2-17 gives individual
service dates. The four small tanks in the 241-B Tank Farm have a 208,000 L (55,000 gal)
capacity. They are constructed of a carbon steel liner in a reinforced concrete shell, 8.8 m
(29 £t) high, with the bottom 11 m (37 ft) below grade (DOE/RL 1991a). The smail tanks
began service in 1946 and most were used until 1977. See Figure 2-17 for individual tank
service dates.
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2.3.2.1.1 241-B-101 Single-Shell Tank., The 241-B-101 Single-Shell Tank has
undergone initial stabilization and interim isolation (Hanlon 1992). It is an assumed leaker.

This tank contains bismuth phosphate metal waste; plutonium-extraction (PUREX)
coating waste; 221-B Building concentrated waste from Cell 23; supernatant containing
evaporator bottoms from the 241-B Tank Farms. Until February 1973, the unit provided
storage for 221-B Building, Cell 23 evaporator bottoms, and waste enroute to ITS. The
resulting solids remaining in this tank contain an estimated 4M Ci of strontium-90 (DOE/RL
1991a). This information has been gathered from core samples. Similar testing has not been
done on other B Plant tanks.

The Tank Farm Surveillance and Waste Status Report for September 1991 (Hanlon
1992) shows that the tank contains 428,000 L (113,000 gal) of sludge and 23,000 L (6,000
gal) of drainable interstitial liquid.

2.3.2.1.2 241-B-102 Single-Shell Tank. The 241-B-102 Single-Shell Tank has
undergone initial stabilization and interim isolation and is considered sound (Hanion 1992).

This tank contains bismuth phosphate metal waste; PUREX coating waste; supernatant
containing 221-B Building low-level wastes, ion exchange waste, and evaporator bottoms
from the 241-B, -BX, and -C Tank Farms (DOE/RL 1991a).

The Tank Farm Surveillance and Waste Status Report for September 1991 (Hanlon
1992) shows that the tank contains 38,000 L (10,000 gal) of salt cake, 68,000 L (18,000 gal)
of sludge, 15,000 L (4,000 gal) of drainable interstitial liquid, and 15,000 L (4,000 gal) of
supernatant.

While pumping supernatant from the 241-B-102 Single-Shell Tank to the 241-B-101,
tank farm personnel noticed soil discoloration around the 241-B-102 Single-Shell Tank heel
pit indicating a leak in the tank transfer line. Surface soil contamination with readings of 10
R/h were recorded. The contaminated ground area was immediately covered with asphalt to
reduce radionuclide migration. This unplanned release is reported as UPR-200-E-108.

2.3.2.1.3 241-B-103 Single-Shell Tank. The 241-B-103 Single-Shell Tank has
undergone initial stabilization and interim isolation and is an assumed leaker (Hanlon 1992).

This tank contains bismuth phosphate metal waste; PUREX coating waste; supernatant
containing ion exchange waste, N Reactor waste, organic wash waste; Pacific Northwest
Laboratory (PNL) waste, REDOX high-level waste, coating waste, evaporator bottoms,
221-B Building low-level waste, decontamination waste, tributyl phosphate waste, and
laboratory waste from 241-B, -BX, and -C Tank Farms (DOE/RL 1991a). The Tank Farm
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Surveillance and Waste Status Report for September 1991 (Hanlon 1992) shows that the tank
contains 223,000 L (59,000 gal) of sludge.

The 241-B-103 Single-Shell Taok is included in the Watch List Tanks because of
concentrations of organic salts and its waste contains > 10 weight percent total organic
carbon (TOC). The organic chemicals contained in this tank are potentially flaimmable, and
when mixed with nitrate or nitrate salts can deflagrate. The temperature in tanks on this list
are monitored weekly (Hanlon 1992).

2.3.2.1.4 241-B-104 Single-Shell Tank. The 241-B-104 Single-Shell Tank has
undergone initial stabilization and interim isolation and is sound (Hanlon 1992).

This tank contains bismuth phosphate second-cycle waste; evaporator bottoms, bismuth
phosphate first-cycle waste; supernatant containing evaporator bottoms from the 241-B Tank
Farm (DOE/RL 1991a). An inadvertent discharge of sludge from this tank partially
obstructed the 216-B-8TF Crib (Brown and Ruppert 1950).

The Tank Farm Surveillance and Waste Status Report for September 1991 (Hanlon
1992) shows that the tank contains 261,000 L {69,000 gal) of salt cake, 1,139,000 L
(301,000 gal) of sludge, 174,000 L (46,000 gal) of drainable interstitial liquid, 95,000 L
(25,000 gal) pumpable liquid, 178,000 L (47,000 gal) drainable liquid, and 4,000 L (1,000
gal) of supernatant.

2.3.2.1.5 241-B-105 Single-Shell Tank. The 241-B-105 Single-Shell Tank has
undergone initial stabilization and interim isolation (Hanlon 1992). It is an assumed leaker.

This tank contains bismuth phosphate first- and second-cycle waste and flush water
containing evaporator bottoms from the 241-B Tank Farm (DOE/RL 1991a).

The Tank Farm Surveillance and Waste Status Report for September 1991 (Hanlon
1992) shows that the tank contains 1,007,000 L (266,000 gal) of salt cake, 151,000 L
(40,000 gal) of sludge, and 87,000 L (23,000 gal) of drainable interstitial liquid.

2.3.2.1.6 241-B-106 Single-Shell Tank, The 241-B-106 Single-Shell Tank has
undergone initial stabilization and interim isolation and is sound (Hanlon 1992).

This tank contains bismuth phosphate second-cycle waste; Hanford Laboratory
operations waste; bismuth phosphate first-cycle waste; and supernatant containing tributyl
phosphate waste; 224-U wastes, PNL waste, ion exchange waste, evaporator bottoms, 221-B
Building low-level waste and bismuth phosphate first-cycle waste from 241-B, -BX, -BY and
-C Tank Farms (DOE/RL 1991a).
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The Tank Farm Surveillance and Waste Status Report for September 1991 (Hanlon
1992) shows that the tank contains 439,000 L (116,000 gal) of sludge, 27,000 L (7,000 gal)
drainable liquid, 23,000 L (6,000 gal) of drainable interstitial liquid, and 4,000 L (1,000 gal)
of supernatant.

2.3.2.1.7 241-B-107 Single-Shell Tank. The 241-B-107 Single-Shell Tank has
undergone initial stabilization and interim isolation and is an assumed leaker (Hanlon 1992).

This tank contains PUREX coating waste; bismuth phosphate first-cycle waste; and
supernatant containing bismuth phosphate first- and second-cycle waste, and evaporator
bottoms from the 241-B Tank Farms (DOE/RL 1991a). In January 1980 this tank was
reclassified as a confirmed leaker (WHC 1991a).

The Tank Farm Surveillance and Waste Status Report for September 1991 (Hanlon
1992) shows that the tank contains 621,000 L (164,000 gal) of sludge, 49,000 L (13,000 gal)
drainable liquid, 45,000 L (12,000 gal) of drainable interstitial liquid, and 4,000 L (1,000
gal) of supernatant.

Soil surrounding the 241-B-107 Single-Shell Tank became contaminated when approxi-
mately 30,000 L (8,000 gal) of waste containing 2,000 Ci of *’Cs leaked from the 241-B-
107 Single-Shell Tank in 1968. This unplanned release is recorded as UPR-200-E-127.

2.3.2.1.8 241-B-108 Single-Shell Tank, The 241-B-108 Single-Shell Tank has
undergone initial stabilization and interim isolation and is sound (Hanlon 1992).

This tank contains PUREX coating waste; bismuth phosphate first-cycle waste; and
supernatant containing evaporator bottoms and ion exchange waste from the 241-B and -BY
Tank Farms (DOE/RL 1991a).

The Tank Farm Surveillance and Waste Status Report for September 1991 (Hanlon
1992) shows that the tank contains 356,000 L (94,000 gal) of sludge, 15,000 L (4,000 gal)
drainable liquid, and 15,000 L (4,000 gal) of drainable interstitial liquid.

2.3.2.1.9 241-B-109 Single-Shell Tank. The 241-B-109 Single-Shell Tank has
undergone initial stabilization and interim isolation and is sound (Hanlon 1992).

This tank contains PUREX coating waste; bismuth phosphate first-cycle waste; and
supernatant containing evaporator bottoms and ion exchange waste, 224-U Building waste,
and coating waste from the 241-B, -BY and -S Tank Farms (DOE/RL 1991a).
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The Tank Farm Surveillance and Waste Status Report for September 1991 (Hanlon
1992) shows that the tank contains 481,000 L (127,000 gal) of sludge, 30,000 L (8,000 gal)
drainable liquid, 30,000 L (8,000 gal) of drainable interstitial liquid.

2.3.2.1.10 241-B-110 Single-Shell Tank. The 241-B-110 Single-Shell Tank has
undergone initial stabilization and interim isolation and is an assumed leaker (Hanlon 1992).

This tank contains bismuth phosphate first- and second-cycle waste; fission product
waste; 221-B Building high-level waste (waste fractionization); 221-B Building waste from
Cells 5 and 6; 221-B Building flushes; and ion exchange waste (DOE/RL 1991a). This tank
was reclassified as a confirmed leaker in June 1981 (WHC 1991a).

The Tank Farm Surveillance and Waste Status Report for September 1991 (Hanlon
1992) shows that the tank contains 927,000 L (245,000 gal) of sludge, 64,000 L (17,000 gal)
of pumpable liquid, 87,000 L (23,000 gal) drainable liquid, 83,000 L (22,000 gal) of
drainable interstitial liquid, and 4,000 L (1,000 gal) of supernatant.

Unplanned release UPR-200-E-128 occurred in 1969 when approximately 31,400 L
(8,300 gal) of waste containing about 4,300 Ci of '*’Cs leaked from the 241-B-110 Single-
Shell Tank contaminating the soil surrounding the tank (WHC 1991a).

2.3.2.1.11 241-B-111 Single-Shell Tank. The 241-B-111 Single-Shell Tank has
undergone initial stabilization and interim isolation and is an assumed leaker (Hanlon 1992).

This tank contains bismuth phosphate second-cycle waste; ion exchange waste (waste
fractionization); fission product waste; 221-B Building waste from Cells 5 and 6 (DOE/RL
1991a).

The Tank Farm Surveillance and Waste Status Report for September 1991 (Hanlon
1992) shows that the tank contains 893,000 L (236,000 gal) of sludge, 83,000 L (22,000 gal)
drainable liquid, 80,000 L (21,000 gal) of drainable interstitial liquid, and 4,000 L (1,000
gal) of supernatant.

2,3.2.1.12 241-B-112 Single-Shell Tank. The 241-B-112 Single-Shell Tank has
undergone initial stabilization and interim isolation and is an assumed leaker (Hanlon 1992).

This tank contains bismuth phosphate second-cycle waste; 221-B Building waste from
Cells 5 and 6; and supernatant containing 221-B Building waste from Cells 5 and 6, ion
exchange waste, fission product waste, and evaporator bottoms from the 241-B and -BX
Tank Farms (DOE/RL 1991a).
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The Tank Farm Surveillance and Waste Status Report for September 1991 (Hanlon
1992) shows that the tank contains 114,000 L (30,000 gal) of sludge, 11,000 L (3,000 gal)
drainable liquid, 80,000 L (21,000 gal) of drainable interstitial liquid, and 11,000 L (3,000
gal) of supernatant.

2.3.2.1.13 241-B-201 Single-Shell Tank. The 241-B-201 Single-Sheli Tank has been
interim stabilized and interim isolated, and was reclassified as an assumed leaker in January
1980 (WHC 1991a). This tank contains 224-U Building waste (lanthanum fluoride)
(DOE/RL 1991a).

The Tank Farm Surveillance and Waste Status Report for September 1991 (Hanlon
1992) shows that the tank contains 106,000 L (28,000 gal) of sludge, 15,000 L (4,000 gal)
drainable liquid, 11,000 L (3,000 gal) of drainable interstitial liquid, and 4,000 L (1,000 gal)
of supernatant.

In 1968 an unplanned release (UPR-200-E-129) occurred when about 4,500 L (1,200
gal) of waste containing approximately 420 Ci of ¥’Cs leaked from tank 241-B-201
contaminating the soil surrounding and beneath the tank (WHC 1991a).

2.3.2.1.14 241-B-202 Single-Shell Tank. The 241-B-202 Single-Sheli Tank has been
interim stabilized and interim isolated, and is sound (Hanlon 1992), This tank contains 224-
U Building waste (lanthanum fluoride) and 221-B Building high-level waste (DOE/RL
1991a).

The Tank Farm Surveillance and Waste Status Report for September 1991 (Hanlon
1992) shows that the tank contains 102,000 L (27,000 gai) of sludge, 11,000 L (3,000 gal)
drainable liquid, and 11,000 L (3,000 gal) of drainable interstitial liquid.

2.3.2.1.15 241-B-203 Single-Shell Tank. The 241-B-203 Single-Shell Tank has been
interim stabilized and interim isolated, and is an assumed leaker (Hanlon 1992). This tank
contains 224-U Building waste (lanthanum fluoride) (DOE/RL 1991a).

The Tank Farm Surveillance and Waste Status Report for September 1991 (Hanlon
1992) shows that the tank contains 189,000 L (50,000 gal) of sludge, 23,000 L (6,000 gal)
drainable liquid, 19,000 L (5,000 gal) of drainable interstitial liquid, and 4,000 L (1,000 gal)
of supernatant.

Unplanned release (UPR-200-E-130) occurred between 1951 to 1977 consisting of
about 1,000 L (300 gal) of lanthanum fluoride that leaked from tank 241-B-203 and
contaminated the soil surrounding and beneath the tank (WHC 1991a).

WHC.29/6-22-92/02827A

2-17



WO ~1IOhU e

ok Pk pmd et et

15..

L3

B DD B B = e e
LI DI O-.\D m \1‘1;0\

24
25
26

27

A
29
30
31
32
33
34
35
36
37
38
39
40
41

DOE/RL-92-05
Draft A

The 241-B-203 and 241-B-204 Single-Shell Tanks are listed as assumed leakers because
of decreasing liquid levels. Operating Limit Deviation Report 82-08 was issued in May 1982
because of evidence of liquid level change, which exceeded the decrease criterion (WHC
1991a).

2.3.2.1.16 241-B-204 Single-Shell Tank. The 241-B-204 Single-Shell Tank has been
interim stabilized and interim isolated, and is an assumed leaker (Hanlon 1992). This tank
contains 224-U Building waste (lanthanum flooride) and 221-B Building flushes (DOE/RL
1991a). The Environmental Deviation Report 83-02 was issued in November 1983 because
of evidence of liquid level decrease, settling of the solids around the tank perimeter, liner
corrosion, and intrusion (WHC 1991a).

The Tank Farm Surveillance and Waste Status Report for September 1991 (Hanlon
1992) shows that the tank contains 185,000 (49,000 gal) of sludge, 23,000 L (6,000 gal)
drainable liquid, 19,000 L (5,000 gal) of drainable interstitial liquid, and 4,000 L (1,000 gal)
of supernatant.

2.3.2.2 241-BX Tank Farm. Immediately west of the 241-B Tank Farm, on the west side
of Baltimore Avenue is the 241-BX Tank Farm. This tank farm consists of a series of buried
single-shell, carbon steel-lined, concrete reinforced tanks containing mixed waste. It is
located about 800 m (2,600 ft) north of the 221-B Building adjacent to the southern boundary
of the 241-BY Tank Farm and immediately west of the 241-BX Tank Farm and covers
approximately 11,000 m? (120,000 ft?). The surface elevation is about 200 m (655 ft) above
msl with depth to groundwater between about 77 and 78 m (252 and 256 ft) below ground
surface (Stalos and Walker 1977). The 241-BX Tank Farm contains 12 tanks of 2,017,000 L
(533,000 gal) capacity, numbered 241-BX-101 through -112. The tanks began service
between 1948 to 1950 and continued until the late 1970’s. Figure 2-17 gives individual
service dates. All tanks are 9 m (30 ft) high, with the bottom 11 m (37 ft) below grade. All
tanks have a dished bottom and a 5 m (17 ft) operating height (DOE/RL 1991a). The tanks
are inactive and have undergone initial stabilization and interim isolation (Hanlon 1992).

2.3.2.2.1 241-BX-101 Single-Shell Tank. The 241-BX-101 Single-Shell Tank is
constructed of a carbon steel liner in a reinforced concrete shell. This tank is inactive, has
undergone initial stabilization and interim isolation, and is an assumed leaker (Hanlon 1992).
A P-10 salt well pump was installed in this tank to remove residual interstitial fluids when it
was taken out of service.

This tank contains bismuth phosphate metal waste; evaporator bottoms; 221-B Building
low-level mixed waste; ion exchange waste (waste fractionization); organic wash waste;
REDOX ion exchange waste; and supernatant containing 221-B Building low-level waste,
tributyl phosphate waste, inorganic wash waste, coating waste, and REDOX ion exchange
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waste from the 241-B, -BX , -BY, and -C Tank Farms. The unit received an inadvertent
transfer of approximately 6,800 L (1,800 gal) of ARC-359 organic ion exchange resin in
early 1972 (DOE/RL 1991a).

The Tank Farm Surveillance and Waste Status Report for September 1991 (Hanlon
1992) shows that the tank contains 159,000 L (42,000 gal) of sludge, 4,000 L (1,000 gal)
drainable liquid, and 4,000 L (1,000 gal) of supernatant.

2.3.2.2.2 241-BX-102 Single-Shell Tank. The 241-BX-102 Single-Shell Tank is
inactive and has undergone initial stabilization and interim isolation (Hanlon 1992). 1t was
classified as a confirmed leaker in 1971 and an aftempt was made to stabilize the unit by
addition of diatomaceous soil.

This tank contains bismuth phosphate metal waste; diatomaceous earth; and supernatant
containing tributyl phosphate waste, metal waste, coating waste, 221-B Building low-level
waste, and evaporator bottoms from the 241-B, -BX , -BY, and -C Tank Farms (DOE/RL
1991a),

The Tank Farm Surveillance and Waste Status Report jur Yeptember 1991 (Hanlon
1992) shows that the tank contains 363,000 L (96,000 gal) of siudge, 15,000 L (4,000 gal)
drainable liquid, and 15,000 L (4,000 gal) drainable interstitial liquid.

The tank is included in the Watch List Tanks, because it contains more than 1,000 g
moles of ferrocyanide. These tanks have been declared an Unreviewed Safety Question
because their explosion potential exceeds previously reported safety analysis consequences.
The tank is believed to contain between 1,000 and 3,000 g moles of ferrocyanide (Hanlon
1992).

A plugged cascade outlet allowed about 22.5 tons of soil to be contaminated by
depleted uranium near the 241-BX-102 Single-Shell Tank. This incident occurred on March
20, 1951 and has been designated unplanned release UPR-200-E-5. No information
regarding cleanup could be found (Stenner et al. 1988).

Unplanned release UPR-200-E-131 occurred at 241-BX-102 from 1948 until 1971
resulting from a leak that allowed about 51,000 Ci of *'Cs contained in high-level, non-
boiling liquid wastes to seep into the underlying soil. An estimated 31,000 ft® of soil has
been affected extending to a depth of 37 m (120 ft). Some of the contaminants may have
spread to groundwater during drilling of a monitoring well with a single string of 15 cm
(6 in.) casing that went through the plume to the groundwater (Womack and Larkin 1971).
The event occurred in July 1970 when Well 299E-33-27 was drilled to a depth of 80 m (255
ft).
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In 1974 unplanned release UPR-200-E-132 occurred when 9,500 L (2,500 gal) of waste
leaked from the 241-BX-102 Single-Shell Tank contaminating the ground around the unit.
The area was excavated and after a radiation survey, backfilled with clean soil (Stenner et al.
1988).

2.3.2.2.3 241-BX-103 Single-Shell Tank. The 241-BX-103 Single-Shell Tank is
inactive, has undergone initial stabilization and interim isolation, and is considered sound
(Hanlon 1992).

This tank contains bismuth phosphate metal waste and supernatant containing tributyl
phosphate waste; metal waste; coating waste; organic wash waste; decontamination waste;
ion exchange waste; PUREX low-level, high-level, and sludge supernatant wastes; PNL
wastes, N Reactor waste; laboratory waste; evaporator bottoms; REDOX ion exchange
waste; and 221-B Building low-level waste from the 241-B, -BX , -BY, and -C Tank Farms
(DOE/RL 1991a).

The Tank Farm Surveillance and Waste Status Report for September 1991 (Hanlon
1992) shows that the tank contains 235,000 L (62,000 gal) of sludge, 15,000 L (4,000 gal)
drainable liquid, and 15,000 L (4,000 gal) of supernatant liquid.

The 241-BX-103 Single-Shell Tank was documented as having contaminated soil in the
vicinity of dry wells 21-03-03, -03, and -12 which is believed to be from tank overflow and
spillage some years ago. It is estimated that 114,000 to 341,000 L (30,000 to 90,000 gal) of
waste were spilled to the ground between tanks 241-BX-102 and -103 in 1951. Itis
uncertain why an unplanned release number was not assigned to this unit,

2.3.2.2.4 241-BX-104 Single-Shell Tank. The 241-BX-104 Single-Shell Tank is
inactive, has undergone initial stabilization and interim isolation, and is considered sound
(Hanlon 1992).

This tank contains bismuth phosphate metal waste; PUREX coating waste; ion
exchange waste (waste fractionization); evaporator bottoms; and supernatant containing
REDOX high-level waste, complexed and noncomplexed waste; double-shell slurry feed,
tributyl phosphate waste, 221-B Building low-level waste, and ion exchange waste from the
241-B, -BX , -BY, and -C Tank Farms (DOE/RL 1991a).

The Tank Farm Surveillance and Waste Status Report for September 1991 (Hanlon
1992) shows that the tank contains 363,000 L (96,000 gal) of sludge, 102,000 L (27,000 gal)
of pumpable liquid, 125,000 L (33,000 gal) of drainable liquid, 114,000 L (30,000 gal)
drainable interstitial liquid, and 11,000 L (3,000 gal) of supernatant liquid. The September
report also notes that 65,900 L (17,400 gal) of liquid have been pumped from this tank.
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2.3.2.2.5 241-BX-105 Single-Shell Tank. The 241-BX-105 Single-Shell Tank is
inactive, has undergone initial stabilization and interim isolation, and is sound (Hanlon
1992).

This tank contains bismuth phosphate metal waste and supernatant containing metal
waste; tributyl phosphate waste; coating waste; ion exchange waste; evaporator bottoms;
complexed and noncomplexed waste; double-shell slurry feed from the 241-BX , -BY, -C,
-S, and -SX Tank Farms (DOE/RL 1991a).

The Tank Farm Surveillance and Waste Status Report for September 1991 (Hanlon
1992) shows that the tank contains 11,000 L (3,000 gal) of salt cake, 163,000 L (43,000 gal)
of sludge, 15,000 L (4,000 gal) of pumpable liquid, 41,000 L (11,000 gal) of drainable
liquid, 23,000 L (6,000 gal) drainable interstitial liquid, and 19,000 L (5,000 gal) of
supernatant liquid. The report also notes that 57,000 L (15,000 gal) liquid have been
pumped from this tank (Hanlon 1992).

2.3.2.2.6 241-BX-106 Single-Shell Tank. The 241-BX-106 Single-Shell Tank is
inactive, has undergone partial isolation, and is sound (Hanlon 1992).

This tank contains bismuth phosphate metal waste and supernatant containing metal
waste; tributyl phosphate waste; coating waste; ion exchange waste; evaporator bottoms;
221-B Building low-level waste; organic wash waste; and REDOX ion exchange waste from
the 241-B, -BX , and -BY Tank Farms (DOE/RL 1991a).

The Tank Farm Surveillance and Waste Status Report for September 1991 (Hanlon
1992) shows that the tank contains 117,000 L (31,000 gal) of sludge, 57,000 L (15,000 gal)
of pumpable liquid, 57,000 L (15,000 gal) of drainable liquid, 57,000 L (15,000 gal) of
supernatant liquid.

The 241-BX-106 Single-Shell Tank is included in the Watch List Tanks, because it
contains up to 1,000 g moles of ferrocyanide. Tanks containing more than 1,000 g moles of
ferrocyanide have been declared an Unreviewed Safety Question because their explosion
potential exceeds previously reported safety analysis consequences. These tanks are
monitored weekly; in September 1991, tank 241-BX-106 had a maximum temperature of
21 °C (69 °F) (Hanlon 1992).

2.3.2.2.7 241-BX-107 Single-Shell Tank. The 241-BX-107 Single-Shell Tank is
inactive, has undergone initial stabilization and partial isolation, and is sound (Hanlon 1992).

This tank contains bismuth phosphate first-cycle waste; tributyl phosphate waste; and
supernatant containing ion exchange waste from the 241-BX Tank Farm (DOE/RL 1991a).
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The Tank Farm Surveillance and Waste Status Report for September 1991 (Hanlon
1992) shows that the tank contains 1,300,000 L (344,000 gal) of sludge, 87,000 L (23,000
gal) of pumpable liquid, 114,000 L (30,000 gal) of drainable liquid, 110,000 L (29,000 gal)
drainable interstitial liquid, and 4,000 L (1,000 gal) of supernatant liquid. The report also
notes that 874,000 L (23,100 gal) liquid have been pumped from this tank.

2.3.2.2.8 241-BX-108 Single-Shell Tank. The 241-BX-108 Single-Shell Tank is
inactive, has undergone initial stabilization and interim isolation, and is an assumed leaker
(Hanlon 1992).

This tank contains bismuth phosphate first-cycle waste, and supernatant containing
tributyl phosphate waste, coating waste, and ion exchange waste the 241-BX and -C Tank
Farms (DOE/RL 1991a).

The Tank Farm Surveillance and Waste Status Report for September 1991 (Hanlon
1992) shows that the tank contains 98,000 L (26,000 gal) of sludge, 4,000 L (1,000 gal) of
drainable liquid, and 4,000 L (1,000 gal) drainable interstitial liquid.

Unplanned release UPR-200-E-133 resulted when about 9,500 L (2,500 gal) of waste
containing 500 Ci of *’Cs leaked from the 241-BX-108 Single-Shell Tank. This incident
occurred between 1949 and 1974 contaminating soil around and beneath the tank.
Information concerning cleanup action was not available (WHC 1991a).

2.3.2.2.9 241-BX-109 Single-Shell Tank. The 241-BX-109 Single-Shell Tank is
inactive, has undergone initial stabilization and partial isolation, and is sound (Hanlon 1992).

The Tank Farm Surveillance and Waste Status Report for September 1991 (Hanlon
1992) shows that the tank contains 731,000 L (193,000 gal) of sludge, 30,000 L (8,000 gal)
of pumpable liquid, 49,000 L (13,000 gal) of drainable liquid, and 49,000 L (13,000 gal)
drainable interstitial liquid. The report also notes that 31,000 L (8,200 gal) liquid have been
pumped from this tank.

This tank contains bismuth phosphate first-cycle waste, tributyl phosphate waste, and
ion exchange waste (waste fractionization) and supernatant containing tributyl phosphate
waste from the 241-BY and -C Tank Farms (DOE/RL 1991a).

2.3.2.2.10 241-BX-110 Single-Shell Tank., The 241-BX-110 Single-Shell Tank is
inactive, has undergone initial stabilization and partial isolation, and is an assumed leaker
(Hanlon 1992).
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This tank contains bismuth phosphate first-cycle waste; ion exchange waste (waste
fractionization); evaporator bottoms; and supernatant containing coating waste, evaporator
bottoms, and 221-B Building first-cycle waste from the 241-B and -C Tank Farms. This is
an ITS-2 unit (DOE/RL 1991a).

The Tank Farm Surveillance and Waste Status Report for September 1991 (Hanlon
1992) shows that the tank contains 34,000 L (9,000 gal) of salt cake, 715,000 L (189,000
gal) of sludge, 79,000 L (21,000 gal) of drainable liquid, 76,000 L (20,000 gal) drainable
interstitial tiquid, and 4,000 L (1,000 gal) of supernatant.

The 241-BX-110 Single-Shell Tank is included in the Watch List Tanks, because it
contains up to 1,000 g moles of ferrocyanide. Tanks containing more than 1,000 g moles of
ferrocyanide have been declared an Unreviewed Safety Question because their explosion
potential exceeds previously reported safety analysis consequences. These tanks are
monitored weekly; in September 1991, tank 241-BX-110 had a maximum temperature of
20 °C (68 °F) (Hanlon 1992).

2.3.2.2.11 241-BX-111 Single-Shell Tank. The 241-BX-111 Single-Shell Tank is
inactive, has undergone partial isolation, and is an assumed leaker (Hanlon 1992).

This tank contains bismuth phosphate first-cycle waste; evaporator bottoms; in-tank
solidification (ITS-2) bottoms and recycle system; and supernatant containing ion exchange
waste, coating waste, and first-cycle waste from the 241-BX tanks (DOE/RL 1991a).

The Tank Farm Surveillance and Waste Status Report for September 1991 (Hanlon
1992) shows that the tank contains 541,000 L (143,000 gal) of salt cake, 257,000 L (68,000
gal) of sludge, 178,000 L (47,000 gal) of pumpable liquid, 261,000 L (69,000 gal) of
drainable liquid, 189,000 L (50,000 gal) drainable interstitial liquid, and 72,000 L (19,000
gal) of supernatant.

The 241-BX-111 Single-Shell Tank is included in the Watch List Tanks, because it
contains up to 1,000 g moles of ferrocyanide. Tanks containing more than 1,000 g moles of
ferrocyanide have been declared an Unreviewed Safety Question because their explosion
potential exceeds previously reported safety analysis consequences. These tanks are
monitored weekly; in September 1991, tank 241-BX-111 had a maximum temperature of
23 °C (73 °F) (Hanlon 1992).

2.3.2.2.12 241-BX-112 Single-Shell Tank. The 241-BX-112 Single-Shell Tank is
inactive, has undergone initial stabilization, and partial interim isolation and is sound (Hanlon
1992).
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This tank contains ion exchange waste (waste fractionization); supernatant containing
evaporator bottoms waste; coating waste, and first-cycle waste from the 241-C tanks
(DOE/RL 1991a).

The Tank Farm Surveillance and Waste Status Report for September 1991 (Hanlon
1992) shows that the tank contains 621,000 L (164,000 gal) of sludge, 8,000 L (2,000 gal) of
pumpable liquid, 30,000 L (8,000 gal) of drainable liquid, 26,000 L (7,000 gal) drainable
interstitial liquid, and 4,000 L (1,000 gal) of supernatant. The report also notes that
16,000 L (4,100 gal) have been pumped from this tank (Hanlon 1992).

2.3.2.3 241-BY Tank Farm. The 241-BY Tank Farm is located about 900 m (3,000 ft)
north of the 221-B Building and is adjacent to the northern boundary of the 241-BX Tank
Farm and covers approximately 11,000 m? (120,000 ft%. The surface elevation is about 198
m (648 £t) above msl with groundwater about 75 m (246 ft) below ground surface (Stalos and
Walker 1977). There are twelve 2,870,000 L (758,000 gal) tanks in the farm numbered
241-BY-101 through -112. They were put into service between 1950 and 1953 and continued
until the late 1970’s. Figure 2-17 gives individual tank service dates. All the tanks are
constructed of a carbon steel liner in a reinforced concrete shell, 11 m (37 ft) high, with the
bottom 14 m (45 ft) below grade. The tank has a dished bottom and a 7 m (23 ft) operating
height (DOE/RL 1991a).

2.3.2.3.1 241-BY-101 Single-Shell Tank. The 241-BY-101 Single-Shell Tank is
inactive, has undergone initial stabilization and interim isolation, and is sound (Hanlon
1992).

This tank contains bismuth phosphate metal waste and supernatant containing tributyl
phosphate waste and evaporator bottoms from the 241-BY and -C Tank Farms. This is an
ITS-2 unit (DOE/RL 1991a).

The Tank Farm Surveillance and Waste Status Report for September 1991 (Hanlon
1992) shows that the tank contains 1,052,000 L (278,000 gal) of salt cake, 413,000 L
(109,000 gal) of sludge, 19,000 L (5,000 gal) of drainable liquid, and 19,000 L (5,000 gal)
drainable interstitial liquid. The report also notes that 136,000 L (35,800 gal) have been
pumped from this tank (Hanlon 1992).

The 241-BY-101 Single-Shell Tank is included in the Watch List Tanks, because it
contains up to 1,000 g moles of ferrocyanide. Tanks containing more than 1,000 g moles of
ferrocyanide have been declared an Unreviewed Safety Question because their explosion
potential exceeds previously reported safety analysis consequences. These tanks are
monitored weekly; in September 1991, tank 241-BY-101 had a maximum temperature of
23 °C (74 °F) (Hanlon 1992).
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2.3.2.3.2 241-BY-102 Single-Shell Tank. The 241-BY-102 Single-Shell Tank is
inactive, has undergone partial isolation, and is considered sound (Hanlon 1992).

This tank contains bismuth phosphate metal waste; and supernatant containing tributyl
phosphate waste, coating waste, and evaporator bottoms from the 241-BX, -BY, and -C Tank
Farms. This is an ITS-2 unit (DOE/RL 1991a).

'The Tank Farm Surveillance and Waste Status Report for September 1991 (Hanlon
1992) shows that the tank contains 1,291,000 L (341,000 gal) of salt cake, no sludge,
79,400 L (21,000 gal) of pumpable liquid, 162,500 L (43,000 gal) of drainable liquid, and
162,500 L (43,000 gal) drainable interstitial liquid. The report also notes that 549,200 L
(145,300 gal) have been pumped from this tank (Hanlon 1992).

2.3.2.3.3 241-BY-103 Single-Shell Tank. The 241-BY-103 Single-Shell Tank is
inactive, has undergone partial isolation, and is an assumed leaker (Hanlon 1992).

This tank contains bismuth phosphate metal waste; PUREX coating waste; and
supernatant containing coating waste, tributyl phosphate waste, and PUREX high-level and
organic wash wastes from the 241-BX, -BY and -C Tank Farms. This is an ITS-2 unit
(DOE/RL 1991a).

The Tank Farm Surveillance and Waste Status Report for September 1991 (Hanlon
1992) shows that the tank contains 1,495,000 L (395,000 gal) of salt cake, 19,000 L (5,000
gal) of sludge, 326,000 L (86,000 gal) of pumpable liquid, 409,000 L (108,000 gal) of
drainable liquid, and 409,000 L (108,000 gal) drainable interstitial liquid. The report also
notes that 297,000 L (78,500 gal) have been pumped from this tank (Hanlon 1992).

The 241-BY-103 Single-Shell Tank is included in the Watch List Tanks, because it
contains up to 1,000 g moles of ferrocyanide. Tanks containing more than 1,000 g moles of
ferrocyanide have been declared an Unreviewed Safety Question because their explosion
potential exceeds previously reported safety analysis consequences. These tanks are
monitored weekly; in September 1991, tank 241-BY-103 had a maximum temperature of
27 °C (81 °F) (Hanlon 1992).

2.3.2.3.4 241-BY-104 Single-Shell Tank. The 241-BY-104 Single-Shell Tank is
inactive, has undergone initial stabilization and interim isolation, and is sound (Hanlon
1992).

This tank contains bismuth phosphate metal waste; tributyl phosphate waste; and
supernatant containing coating waste, tributyl phosphate waste, ion exchange waste, and
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gvaporator bottoms from the 241-BX, -BY, and -C Tank Farms. This is an ITS-2 unit
(DOE/RL 1991a).

The Tank Farm Surveillance and Waste Status Report for September 1991 (Hanlon
1992) shows that the tank contains 1,385,000 L (366,000 gal) of salt cake, 151,000 L.
(40,000 gal) of sludge, 68,000 L (18,000 gal) of drainable liquid, and 68,000 L (18,000 gal)
drainable interstitial liquid. The report also notes that 1,247,000 L (329,500 gal) have been
pumped from this tank (Hanion 1992).

The 241-BY-104 Single-Shell Tank is included in the Watch List Tanks, because it
contains between 100,000 and 200,000 g moles of ferrocyanide. Tanks containing more than
1,000 g moles of ferrocyanide have been declared an Unreviewed Safety Question because
their explosion potential exceeds previously reported safety analysis consequences. These
tanks are monitored weekly; in September 1991, tank 241-BY-104 had a maximum
temperature of 54 °C (130 °F) (Hanlon 1992).

2.3.2.3.5 241-BY-105 Single-Shell Tank. The 241-BY-105 Single-Shell Tank is
inactive, has undergone partial isolation, and is an assumed leaker (Hanlon 1992).

This tank contains tributyl phosphate waste; bismuth phosphate metal waste; and
supernatant containing tributyl phosphate waste, coating waste, and evaporator bottoms from
the 241-BX, -BY, and -C Tank Farins.

The Tank Farm Surveillance and Waste Status Report for September 1991 (Hanlon
1992) shows that the tank contains 1,737,000 L (459,000 gal) of salt cake, 167,000 L
(44,000 gal) of sludge, 651,000 L (172,000 gal) of pumpabie liquid, 734,000 L (194,000
gal) of drainable liguid, and 734,000 L. (194,000 gal) drainable interstitial liquid.

The 241-BY-105 Single-Shell Tank is included in the Watch List Tanks, because it
contains between 70,000 and 100,000 g moles of ferrocyanide. Tanks containing more than
1,000 g moles of ferrocyanide have been declared an Unreviewed Safety Question because
their explosion potential exceeds previously reported safety analysis consequences. These
tanks are monitored weekly; in September 1991, tank 241-BY-105 had a maximum
temperature of 46 °C (114 °F) (Hanlon 1992).

In November 1966, 63 tons of Portland cement were added to tank 241-BY-105
(assumed leaker) to determine the immobilization properties of the cement. The tank was

then connected to an exhaust system for temperature control. A maximum temperature of
63 °C (146 °F) was recorded 10 cm (4 in.) above the bottom liner (Hanlon 1992).
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2.3.2.3.6 241-BY-106 Single-Shell Tank. The 241-BY-106 Single-Shell Tank is
inactive, has undergone partial isolation, and is an assumed leaker (Hanlon 1992).

This tank contains first cycle waste; tributyl phosphate waste; and supernatant contain-
ing coating waste, tributyl phosphate waste, bismuth phosphate first cycle waste; and
evaporator bottoms from the 241-BY, and -C Tank Farms. This is an ITS-2 unit (DOE/RL
1991a).

The Tank Farm Surveillance and Waste Status Report for September 1991 (Hanlon
1992) shows that the tank contains 2,070,000 L (547,000 gal) of salt cake, 360,000 L
(95,000 gal) of sludge, 806,000 L (213,000 gal) of pumpable liquid, 889,000 L (235,000
gal) of drainable liquid, 889,000 L (235,000 gal) drainable interstitial liquid.

The 241-BY-106 Single-Shell Tank is included in the Watch List Tanks, because it
contains approximately 30,000 g moles of ferrocyanide. Tanks containing more than 1,000 g
moles of ferrocyanide have been declared an Unreviewed Safety Question because their
explosion potential exceeds previously reported safety analysis consequences. These tanks
are monitored weekly; in September 1991, tank 241-BY-106 had a maximum temperature of
55 °C (131 °F) (Hanlon 1992).

2.3.2.3.7 241-BY-107 Single-Shell Tank. The 241-BY-107 Single-Shell Tank is
inactive, has undergone initial stabilization and interim isolation, and is an assumed leaker
(Hanlon 1992). '

This tank contains tributyl phosphate waste; bismuth phosphate first cycle waste; and
supernatant containing tributyl phosphate waste, coating waste, and evaporator bottoms from
the 241-BY, and -C Tank Farms. This is an ITS-2 unit (DOE/RL 1991a).

The Tank Farm Surveillance and Waste Status Report for September 1991 (Hanlon
1992) shows that the tank contains 780,000 L (206,000 gal) of salt cake, 227,000 L (60,000
gal) of sludge, 95,000 L (25,000 gal) of drainable liquid, and 95,000 L (25,000 gal)
drainable interstitial liquid. The report also notes that 1,247,000 L (329,500 gal) have been
pumped from this tank (Hanlon 1992).

The 241-BY-107 Single-Shell Tank is included in the Watch List Tanks, because it
contains between 30,000 and 80,000 g moles of ferrocyanide. Tanks containing more than
1,000 g moles of ferrocyanide have been declared an Unreviewed Safety Question because
their explosion potential exceeds previously reported safety analysis consequences. These
tanks are monitored weekly; in September 1991, tank 241-BY-107 had a maximum
temperature of 28 °C (83 °F) (Hanlon 1992).
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2.3.2.3.8 241-BY-108 Single-Shell Tank. The 241-BY-108 Single-Shell Tank is
inactive, has undergone initial stabilization and interim isolation, and is an assumed leaker
(Hanlon 1992).

This tank contains bismuth phosphate first-cycle waste; tributyl phosphate waste; and
supernatant containing tributyl phosphate waste, and evaporator bottoms from the 241-BY,
and -C Tank Farms. This is an I'TS-2 unit (DOE/RL 1991a).

The Tank Farm Surveillance and Waste Status Report for September 1991 (Hanlon
1992) shows that the tank contains 280,000 L (74,000 gal) of salt cake, 583,000 L (154,000
gal) of sludge, 34,000 L (9,000 gal) of drainable liquid, and 34,000 L (9,000 gal) drainable
interstitial liquid. The report also notes that 104,000 L (27,500 gal) have been pumped from
this tank (Hanlon 1992).

Between 1955 and 1972 approximately 19,000 L (5,000 gal) of tributyl phosphate
waste leaked from the tank contaminating the soil surrounding and undemeath the tank. This
leak was documented as unplanned release UPR-200-E-135.

The 241-BY-108 Single-Shell Tank is included in the Watch List Tanks, because it
contains between 30,000 and 70,000 g moles of ferrocyanide. Tanks containing more than
1,000 g moles of ferrocyanide have been declared an Unreviewed Safety Question because
their explosion potential exceeds previously reported safety analysis consequences. These
tanks are monitored weekly; in September 1991, tank 241-BY-108 had a maximum
temperature of 38 °C (101 °F) (Hanlon 1992).

2.3.2.3.9 241-BY-109 Single-Shell Tank., The 241-BY-109 Single-Shell Tank is
inactive, has undergone partial isolation, and is sound (Hanlon 1992).

This tank contains supernatant containing tributyl phosphate waste, PUREX coating
waste; bismuth phosphate metal wastes; evaporator bottoms; and PUREX organic wash waste
from the 241-B, -BX, -BY, and -C Tank Farms. This is an ITS-2 unit (DOE/RL 1991a).

The Tank Farm Surveillance and Waste Status Report for September 1991 (Hanlon
1992) shows that the tank contains 1,287,000 L (340,000 gal) of salt cake, 314,000 L
(83,000 gal) of sludge, 158,800 L (42,000 gal) of pumpable liquid, 264,600 L (70,000 gal)
of drainable liquid, and 264,600 L (70,000 gal) drainable interstitial liquid. The report also
notes that 416,200 L (110,100 gal) have been pumped from this tank (Hanlon 1992).

2.3.2.3.10 241-BY-110 Single-Shell Tank. The 241-BY-110 Single-Shell Tank is
inactive, has undergone initial stabilization and interim isolation, and is sound (Hanlon
1992),
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This tank contains bismuth phosphate first-cycle waste; tributyl phosphate waste; and
supernatant containing evaporator bottoms, tributyl phosphate waste, and coating waste from
the 241-BY, and -C Tank Farms and the WR-241 Tank (DOE/RL 1991a).

The Tank Farm Surveillance and Waste Status Report for September 1991 (Hanlon
1992) shows that the tank contains 1,117,000 L (295,000 gal) of salt cake, 390,000 L
(103,000 gal) of sludge, 34,000 L (9,000 gal) of drainable liquid, and 34,000 L (9,000 gal)
drainable interstitial liquid. The report also notes that 807,300 L (213,300 gal) have been
pumped from this tank (Hanlon 1992).

The 241-BY-110 Single-Shell Tank is included in the Watch List Tanks, because it
contains between 50,000 and 90,000 g moles of ferrocyanide. Tanks containing more than
1,000 g moles of ferrocyanide have been declared an Unreviewed Safety Question because
their explosion potential exceeds previously reported safety analysis consequences. These
tanks are monitored weekly; in September 1991, tank 241-BY-110 had a maximum
temperature of 51 °C (124 °F) (Hanlon 1992). '

2.3.2.3.11 241-BY-111 Single-Shell Tank. The 241-BY-111 Single-Shell Tank is
inactive, has undergone initial stabilization and interim isolation, and is considered sound
(Hanlon 1992).

This tank contains bismuth phosphate metal waste; tributyl phosphate; PUREX coating
waste; organic wash waste; and supernatant containing evaporator bottoms, tributyl phosphate
waste, coating waste and organic wash waste from the 241-BY, and -C Tank Farms. It is an
ITS-2 unit (DOE/RL 1991a).

The Tank Farm Surveillance and Waste Status Report for September 1991 (Hanlon
1992) shows that the tank contains 1,658,000 L (438,000 gal) of salt cake, and 79,000 L.
(21,000 gal) of sludge. The report also notes that 1,185,000 L (313,200 gal) have been
pumped from this tank (Hanlon 1992).

The 241-BY-111 Single-Shell Tank is included in the Watch List Tanks, because it
contains up to 3,000 g moles of ferrocyanide. Tanks containing more than 1,000 g moles of
ferrocyanide have been declared an Unreviewed Safety Question because their explosion
potential exceeds previously reported safety analysis consequences. These tanks are
monitored weekly; in September, 1991, tank 241-BY~111 had a maximum temperature of
33 °C (92 °F) (Hanlon 1992).
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2.3.2.3.12 241-BY-112 Single-Shell Tank, The 241-BY-112 Single-Shell Tank is
inactive, has undergone initial stabilization and interim isolation, and is considered sound
(#Hanlon 1992).

This tank contains bismuth phosphate metal waste; tributyl phosphate; and supernatant
containing tributyl phosphate waste, coating waste and evaporator bottoms from the 241-B,
-BX, -BY, and -C Tank Farms. It is an ITS-2 unit (DOE/RL 1991a).

The Tank Farm Surveillance and Waste Status Report for September 1991 (Hanlon
1992) shows that the tank contains 1,083,000 L (286,000 gal) of sait cake, 19,000 L (5,000
gal) of sludge, 30,000 L (8,000 gal) of drainable liquid, and 30,000 (8,000 gal) drainable
interstitial liquid. The report also notes that 441,000 L (116,400 gal) have been pumped
from this tank (Hanlon 1992).

The 241-BY-112 Single-Shell Tank is included in the Watch List Tanks, because it
contains between 2,000 and 3,000 g moles of ferrocyanide. Tanks containing more than
1,000 g moles of ferrocyanide have been declared an Unreviewed Safety Question because -
their explosion potential exceeds previously reported safety analysis consequences. These
tanks are monitored weekly; in September 1991, tank 241-BY-112 had a maximum
temperature of 29 °C (85 °F) (Hanlon 1992).

Unplanned release UPR-200-E-116 occurred on November 20, 1972 when an unknown
volume of caustic flush water containing 1*’Cs, *°Y, #Sr, and *°Sr sprayed from the
241-BY-112 pump associated with the 241-BY-112 Single-Sheli Tank. Radiation levels up to
3 R/h were measured 15 cm (6 in.) above the waste.

2.3.2.4 241-B-301B Catch Tank. The 241-B-301B Catch Tank is located approximately

9 m (30 ft) south of the 241-B-252 Diversion Box. The tank collects waste spilled in the
241-B-151, 241-B-152, 241-B-153, and 241-B-252 Diversion Boxes during transfers. It was
in service from 1945 until 1984. Its contents are unknown and it was isolated in 1985
(Hanlon 1992).

2.3.2.5 241-B-302B Catch Tank/UPR-200-E-77. The 241-B-302B Catch Tank is located
on the northeast corner of Baltimore Avenue and 7th Street. It is located approximately 12
m (40 ft) north of the 241-B-154 Diversion Box. The tank collects waste spilled in the
diversion box during transfers. It was in service from 1945 until 1985. In 1985 the
diversion box was isolated and stabilized by application of a weather-proofing plasticizer

(WHC 1991a).

Unplanned release UPR-200-E-77 was caused by metal waste solution from the 221-B
Building with fission products measuring approximately 1 Ci contaminating the ground
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around the 241-B-154 Diversion Box (and consequently the 241-B-302B Catch Tank) in 1946
during work associated with the repair of a leaky jumper in the box. The unplanned release
site was covered with 0.3 m (1 ft) of soil after the incident. It is probable that cover blocks
were open during the repairs; therefore, the contamination may be mainly surface.

2.3.2.6 241-.BX-302A Catch Tank. The 241-BX-302A Catch Tank is associated with the
241-BR-152, 241-BX-153, 241-BXR-152, and 241-BYR-152 Diversion Boxes and the
241-BX Tank Farm. It is located approximately 9 m (30 ft) east of the 241-BX-153
Diversion Box and collects waste spilled during transfers between these diversion boxes and
the 241-BX Tank Farm. The catch tank was in service from 1948 until its isolation in July
1985. The tank is associated with the 241-BX Tank Farm where leak detection and air
monitoring are performed continuously.

2.3.2.7 241-BX-302B Catch Tank, The 241-BX-302B Catch Tank is located adjacent to
and below the 241-BX-154 Diversion Box. The tank collects waste spilled in the diversion
box during transfers (Hanlon 1992). It was in service from 1948 until 1985. The catch tank
has been isolated and stabilized by application of a weather proofing plasticizer (Hanlon
1992).

2.3.2.8 241-BX-302C Catch Tank/UPR-200-E-78. The 241-BX-302C Catch Tank is
located approximately 9 m (30 ft) east of the 241-BX-155 Diversion Box. The tank collects
waste spilled in the diversion box during transfers. It was in service from 1948 until 1985.
This inactive waste management unit is located about 260 m (850 ft) northeast of the 221-B
Building between Atlanta and Baltimore Avenues.

Unplanned release UPR-200-E-78 occurred when salt waste containing about 10 Ci of
mixed fission products leaked from the 241-BX-151 Diversion Box during pressure testing of
lines and jumpers, contaminating about 20 m? (200 ft2) of the surrounding soil. The area
was then covered with clean soil. Because the pressure test may have been conducted when
the cover blocks were off (fo allow observation), the contamination may be mainly surface.

2.3.2.9 241-ER-311 Catch Tank/UPR-200-E-84. The 241-ER-311 Catch Tank is located
300 m (900 ft) southwest of the 221-B Building and is not associated with a tank farm., The
catch tank is located adjacent to and at a lower elevation than the 241-ER-151 Diversion
Box. The catch tank receives cross-site process and decontamination waste from the 241-
UX-154 Diversion Box via the 241-EW-151 Vent Station. Waste is also received from the
241-B, -BX, and -BY Tank Farms via the 244-BX DCRT (WHC 1991a). The catch tank
collects waste spilled in the diversion box during transfers (WHC 1991a). The catch tank
and diversion box are located approximately 55 m (180 ft) southeast of the 224-B
Concentration Facility. The tank is located approximately 7 m (22 ft) south of the 241-ER-
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151 Diversion Box. The waste management unit was activated in 1945 and transfers various
types of waste solutions from processing and decontamination operations (WHC 1991a).

Unplanned release UPR-200-E-84 occurred in March 1953 when the catch tank leaked
about 6,500 L (1,700 gal) of acid contaminated with approximately 10 Ci of fission products
to the ground (Stenner et al. 1988). At the time of release, no ground surface contamination
was detected. This is a low activity unplanned release site. Historical records do not
indicate whether the tank was repaired or if the tank "leak" was caused by overfilling. There
is no mention of any cleanup of the site.

2.3.2.10 241-B-361 Settling Tank. This inactive waste management unit is located 183 m
(600 ft) northeast of the 221-B Building on the east side of Baltimore Avenue. The settling
tank was in operation from April 1945 to September 1947 receiving low salt alkaline
radioactive waste from cell washings collected in the 5-6W Cell in the 221-B Building and
additional waste from the 224-B Concentration Facility. Overflow from this tank was
injected to the 216-B-5 Reverse Well. An estimated 121,000 L (32,000 gal) of sludge,
consisting primarily of bismuth phosphate, with about 2.46 kg (1.12 Ib) of plutonium is
contained in the tank (DOE/RL 1991a).

Although this waste management unit was interim stabilized in 1985, the release
potential for radiological hazard rates are high in comparison to other 200 Area waste
management units (DOE/RL 1991a).

2.3.2.11 270-E Condensate Neutralization Tank. The 270-E Condensate Neutralization
Tank is located west of the 221-B Building. The unit is approximately 3 m (9 ft) in diameter
and height, with the bottom at approximately 4 m (12 ft) below grade. A 8-cm (3-in.)
stainless pipe enters at the bottom, and a 15-cm (6-in.) vitreous clay pipe exits near the top.

Unplanned release UN-200-E-64 resulted from ants burrowing into and distributing soil
that was possibly contaminated by leakage from this tank. The coordinates in WIDS give a
location approximately 31 m (100 ft) east of the tank. This unplanned release is described
more fully in Section 2.3.8.3.

The 270-E Condensate Neutralization Tank was used from 1952 until 1970. Very liitle
information is known about the use and function of this tank. Old drawings show that this
tank was constructed as part of a neutralization facility in 1952. A 8-cm (3-in.) schedule 40
stainless steel line from the 221-B Building entered at the bottom of the tank. A 15-cm
(6-in.) vitreous clay pipe exited from top of the tank and went to the 216-B-12 Crib. This
arrangement suggests that one of the functions of the tank was to remove solids from the
fluid passing through the tank so that only a decanted supernatant liquid flowed to the crib.
The tank contained a 102-cm (40-in.) diameter riser that extended from the top of the tank
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below grade up to a wooden platform constructed above the tank. The relatively large size
of this riser suggests that access to the tank contents was required, probably to add
neutralization agents to the tank contents. A 270-E wooden building was constructed next to
the wooden platform above the tank, which may have been used to store neutralization
solids. The neutralization material used was probably limestone as one reference lists the
216-B-12 Crib as a "limestone-neutralized" crib during the time period that the tank was
operational (Tabasinske 1958). The tank was operational during the time period when the
221-B Building was being decommissioned and placed in "layaway" status. It appears
possible that this tank may have been used to neutralize condensate produced by the
evaporation of waste produced during acid cleaning of process equipment during
decommissioning activities at the 221-B Building. The present status of the tank is unknown.
Drawings show that the neutralization building was removed and the tank was capped and
abandoned in place by 1970. The tank was apparently not used when the 216-B-12 Crib
became operational again in 1967 in support of the cesium and strontium recovery mission
for B Plant. The tank is thought to contain about 14,000 L (3,800 gal) of sludge. The
prioritization of this facility for decommissioning classifies the relative radiological hazard as
high in comparison with other 200 Area surplus facilities (DOE/RL 1991a).

2.3.2.12 244-BXR Receiving Vault. The 244-BXR Receiving Vault is an inactive waste
management unit located at the southern boundary in the 241-B Tank Farm. The unit was in
operation from 1948 until July 1985 transferring waste solutions from processing and
decontamination operations. The unit has been isolated and weather covered. The WIDS
radionuclide inventories were not available for this waste management unit. Leak detection
and air monitoring are performed continuously within the 241-B Tank Farm in which the unit
is located (DOE/RL 1991a).

2.3.3 Cribs and Drains

Cribs and tile fields and drains were all designed to percolate wastewaster into the
ground without exposing it to the open air. Various types of cribs were built in the B Plant
Aggregate Area: 4 x 4 m (12 x 12 ft) open-bottom wooden boxes; vertical concrete pipes,
either alone or parallel to nearby pipes; horizontal perforated pipes; dispersion structures
made of cinder blocks resting on wood. Tile fields are semihorizontal perforated pipes set
out in a chevron pattern. Where wooden cribs and tile fields are associated, the main feed
pipe of the tile field exits the crib near the top, on the side opposite of the crib inlet pipe.
Figures 2-21 through 2-24 show several types of cribs. Drains are vertical, shallow, gravel-
filled concrete pipes.

The cribs and drains received low-level waste for disposal. Most cribs, drains, and
trenches were designed to receive liquid until the unit’s specific retention or radionuclide
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capacity was met. The term "specific retention" is defined as that volume of waste liquid
that may be disposed to the soil and be held against the force of gravity by the molecular
attraction between sand grains and the surface tension of the water, when expressed as a
percent of the packed soil volume (Bierschenk 1959). Radionuclide capacity refers to a
specific number of curies of radioactivity the waste management units were allowed to
receive until they were shut down (Fecht et al. 1977). The locations of all cribs, drains, and
reverse wells are shown on Figure 2-4, The following sections describes each crib and drain
in the B Plant Aggregate Area.

2.3.3.1 216-B-7A and 216-B-7B Cribs. The 216-B-7A and 216-B-7B Cribs (also known as
241-B-1 and 241-B-2 Cribs) are inactive waste management units located about 30 m (100 ft)
north of 241-B Tank Farm. The two cribs are located approximately 6 m (20 ft) apart and
are in line with a 8 cm (3 in.) steel inlet pipe that supplied waste to both cribs
simultaneously. Each cribisa 4 x 4 x 1.2 m (12 x 12 x 4 ft) wooden structure made of 15 x
15 cm (6 x 6 in.) timbers, placed in a 4.2 x 4.2 x 4.2 m (14 x 14 x 14 ft) deep excavation.
During their operational lifetime the cribs received a total volume of 43,600,000 L
(11,500,000 gal) of wastewater. Each crib is a hollow structure, i.e., not gravel filled. Both
units are classified as having cave-in potential.

From October 1946 to August 1948 these cribs received overflow from the 201-B
Settling Tank. The 201-B Settling Tank was taken out of service in October 1948, because it
was nearly filled with sludge from the 221-B Building and 224-B Concentration Facility
wastes. The 202-B through 204-B Settling Tanks were connected in series, and began
flowing into the crib in December 1948 (Brown and Ruppert 1950). The 224-B
Concentration Facility was the source of the waste sent to the settling tank. Between October
1947 and August 1948 the cribs also received cell drainage and other liquid wastes from
Tank 5-6 in the 221-B Building. After August 1948 liquid waste from the 224-B
Concentration Facility was disposed of directly to the cribs until October 1961, From
December 1954 to October 1961 the 224-B Concentration Facility waste consisted of clean-
out waste. Between October 1961 and May 1, 1967 material disposed of in these cribs
consisted of decontamination construction waste from the 221-B Building. The cribs became
inactive in 1967.

Some inorganic liquids were also disposed of at this waste management unit.
Radionuclides contained within the waste stream include 37Cs, °Ru, *°Sr, plutonium,
uranium, and TRU fission products (Brown et al. 1990). The 22,300,000 L (5,890,000 gal)
of waste jetted to the 201-B through 204-B Settling Tanks between 1947 and 1950 contained
2,180 g of plutonium and 4,000 Ci of fission products (Brown and Ruppert 1950). By
deducting the volume of the four settling tanks it is estimated that 96% of this volume,
21,470,000 L (5,670,000 gal), ultimately reached the 216-B-7A and 216-B-7B Cribs. An
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additional 22,100,000 L (5,800,000 gal) of wastewater was discharged to the cribs after 1950
until they were taken out of service in 1967.

2.3.3.2 216-B-8TF Crib and Tile Field. The 216-B-8TF Crib and Tile Field is an inactive
waste management unit located about 107 m (350 ft) north of 241-B Tank ¥arm. The crib is
a4 x4m (12 x 12 ft) wooden structure in a 4.2 x 4.2 x 6.9 m (14 x 14 x 22.5 ft) deep
excavation. The hollow structure is not gravel filled and has cave-in potential. The tile field
is 91 m (300 ft) long, 30 m (100 ft) wide, and fed by a 30 cm (12 in.) VCP trunk with eight,
21 m (70 ft) pipes branching at 45 degrees (DOE/RL 1991a). The unit was connected to the
241-B-110, -111, and -112 Single-Shell Tanks of the 241-B Tank Farm and received about
27,200,000 L (7,190,000 gal) of waste between April 1948 and July 1953. Waste types
included second-cycle waste supernatant from the 221-B Building until July 1951, cell
drainage and other liquid waste from Tank 5-6 in the 221-B Building in addition to second-
cycle supernatant from July 1951 until December 1951, and decontamination and cleanup
waste generated during the shutdown of the 224-B Concentration Facility from December
1951 to December 1952 (Stenner et al. 1988; Brown et al. 1990).

According to Brown and Ruppert (1950), a total of 18,400,000 L (4,861,295 gal) of
wastes containing approximately 95 g of plutonium and 2,050 Ci of fission products was
discharged to the crib between August 1948 and January 1950. The 216-B-8TF Crib system
was tied directly to the waste lines, bypassing the 241-B-361 Settling Tank, and sludge
accumulated in the crib, decreasing its capacity. Citric and hydrochloric acid were added to
the crib to keep it in operation.

Some of the sludge recovered in sample cups in an adjacent shaft 6 m (20 ft) below
ground surface showed plutonium activity was 990 ug/kg (approximately 1,000 times higher
than in the supernatant). The fission product activity in the sludge was roughly 5,000 times
higher than in the supernatant (Brown and Ruppert 1950). Highly permeable sediments
conducted radioactive contaminants that leached from the sludge downward and laterally
beneath the crib. However, very little plutonium penetrated greater than 3 m (10 ft) below
the crib, except where transported by sludge (Brown and Ruppert 1950).

2.3.3.3 216-B-9TF Crib and Tile Field. The 216-B-9TF Crib and Tile Field is an inactive
waste management unit located along Baltimore Avenue approximately 380 m (1,250 ft)
south of the 241-B Tank Farm. It consists of a wooden box, 4.2x42x2.4m (14x14x 8
ft) with a tile field to the north. The hollow structure is not gravel filled and has cave-in
potential. The tile field is 55 x 26 m (180 x 84 ft) consists of a 15 cm (6 in.) clay tile pipe
main set at 1% slope with six laterals at 45 degrees (DOE/RL 1991a). The tile pipes have
46 cm (18 in.) of gravel above and below, and are covered with roofing felt. The trenches
for the pipe are 1.2 m (4 ft) wide at the bottom and the side slopes are 1:1.5. The tile pipes
are 4 m (12 ft) below grade at the head and 2 m (6 ft) at the end (DOE/RL 1991a).
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Between August 1948 and July 1951 the unit received about 36,000,000 L (9,500,000
gal) of cell drainage and Tank 5-6 liquid wastes from the 221-B Building. In August 1948
the 216-B-9TF Crib and Tile Field were connected to the waste line from the 221-B Building
when the 216-B-5 Reverse Well was deactivated. The 241-B-361 Settling Tank was
bypassed, since it was nearly filled with sludge from the operations with the 216-B-5 Reverse
Well (Brown and Ruppert 1950). Consequently, suspended solids with significantly higher
radionuclide concentrations settled out as sludge in the wooden crib, significantly decreasing
its volume. Overflow into the tile field began in November 1948, after about 4,000,000 L
(1,000,000 gal) had flowed into the crib and filled it with sludge. Acid was added to
dissolve the sludge earlier to extend the life of the crib (Brown and Ruppert 1950).

The WIDS Hazardous Chemical Inventory lists only 1,000 kg (2,000 lb) of nitrate
contained within the waste stream. Radionuclides include ¥’Cs, %Ru, %Sr, plutonium,
uranium, and TRU elements. The waste management unit was deactivated by disconnecting
the supply line from the 241-B-154 Diversion Box when the calculated specific retention of
the underlying soil column was achieved (Maxfield 1979; Brown et al. 1990).

2.3.3.4 216-B-10A and 216-B-10B Cribs. The 216-B-10A and 216-B-10B Cribs are
located about 50 m (160 ft) south of the west end of the 222-B Building and are inactive.
The waste management units consist of a roughly 4 x 4 x 1.1 m (12 x 12 x 3.5 ft) wooden
box, in an excavation with 4.2 x 4.2 m (14 x 14 ft) bottom area and 1:1 side slopes
(DOE/RL 1991a). The bottom of the excavation is 6 m (20 ft) below grade. The structure
is not gravel filled and has cave-in potential.

The 216-B-10A Crib was used from December 1949 to January 1952 and received
decontamination sink and sample slurper waste from the 222-B Building and floor drainage
from the 292-B Building (Stenner et al. 1988; WHC 1991a). During this time the crib
received acidic liquid waste that contained TRU and fission products. Nitric acid and sodium
dichromate were some of the inorganics also disposed of atf the cribs. Radionuclides
contained in the waste stream include *’Cs, %Ru, *°Sr, and plutonium (Stenner et al. 1988;
Brown et al. 1990).

The 216-B-10B Crib received cascaded waste from the 216-B-10A Crib when it was in
service. Decontamination sink and shower waste from the 221-B Building was sent directly
to the 216-B-10B Crib from June 1969 through October 1973. Similar inorganic and
radionuclide wastes were disposed of in both cribs; however, the volume in the 216-B-10B
Crib was approximately 1/30 that of the 216-B-10A Crib.

Both cribs were deactivated by disconnecting the pipeline to the units, The earth has
subsided about 1 m (3 ft) over the top of both of the units indicating deterioration of the
structures (WHC 1991a).
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2.3.3.5 216-B-12 Crib. The 216-B-12 Crib is located 300 m (1,000 ft) northwest of 221-B
Building. The crib operated from November 1952 through December 1957 and from May
1967 through November 1973 and is now inactive. The unit consists of a series of three
cascading, 5 x5 x 3 m (16 x 16 x 10 ft) high wooden boxes in a 9 m (30 ft) deep
excavation. The bottom 4 m (12 ft) contains 1.3 cm (0.5 in.) gravel backfiil, 1.2 m (4 ft) of
which underlie the cribs. The excavation has side slopes of 1:1 (DOE/RL 1921b). The
bottom dimensions are 49 x 15 m (160 x 50 ft) Maxfield 1979). It is unciear if the gravel
backfill merely surrounds the boxes or also fills them; however, the unit is considered to
have cave-in potential.

The crib was inactive between December 1957 through May 1967. Radiation
Occurrence Report 73-82 suggests the 216-B-12 Crib was abandoned on November 1973
when the ground above the crib started to subside resulting in flow restrictions. It was
backfilled in 1973 and the fill line was capped in March 1974 (Maxfield 1979). Cave-in
potential is still of concern.

During its service history, the crib received process condensate from the waste
evaporators in the 221-U Building and 224-U Concentration Facility until December 1957,
construction waste from the 221-B Building from May 1967 to November 1967; and process
condensate from the 221-B Building after November 1967. The waste is low salt and
neutral/basic. Inorganics disposed of at this crib include ammonium nitrate (Stenner et al.
1988). Radionuclides present in the monitoring wells associated with the structure include
137¢g, 196Ry, 2Sr, 3H, ®Co, and 2**Pu (Brown et al. 1990). The crib has a collapse
potential because of its wooden construction.

2.3.3.6 216-B-14 Crib. Cribs 216-B-14 through -19 are located in the BC Controlled Area,
south of the 200-E Area. Cross sections of these cribs are shown on Figure 2-22. The 216-
B-14 Crib is an inactive waste management unit located in the BC Crib area west of
Baltimore Avenue on 1st Street. An unmarked gravel road leads to the BC Crib-Trench
units, which lay outside of the 200 East security area. Thecribisa3x3x1m (10x10x
3 ft) structure made of wood, concrete blocks, and steel. It is built over a 1.5 m (5 ft) thick
gravel bed and was fed by a 36 cm (14 in.) steel pipe 2 m (6 ft) below grade (Figure 2-22)
(Maxfield 1979; Stenner et al. 1988). The wood base of the crib is considered a collapse
hazard (Ortiz 1974). The bottom of the excavation is 12 x 12 m (40 x 40 ft) (DOE/RL
1991a).

The 216-B-14 Crib received 8,710,000 L (2,301,000 gal) of scavenged tributyl
phosphate waste from the 221-U Building from January to February 1856. The waste is high
salt and neutral/basic. The waste contained inorganic compounds such as ferrocyanide,
nitrate, phosphate, sodium, and sulfate based compounds. Radionuclides in the waste stream
deposited in these cribs contained *’Cs, %Ru, *Sr, plutonium, and uranium (WHC 1991a;
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Fecht et al. 1977; Brown et al. 1990). The crib was deactivated by disconnecting the
pipeline to the unit when the calculated specific retention of the underlying soil column was
achieved (Lundgren 1970).

Stabilization of the entire crib was completed in August 1981. Prior to stabilization the
vent filter boxes, 20 cm (8 in.) vent risers, liquid level risers, 5 cm (2 in.) vent risers, and
valve handle extensions were removed at or below existing grade and disposed of in the
218-E-12B Burial Ground. As the vent filters and risers were removed, expanding rubber
plugs were instailed in each opening. The eight vadose monitoring well casings were
extended to accommodate the addition of clean soil cover. One m (2.5 ft) of topsoil treated
with the herbicides and 2,4-D amine plus a polymer, and a rodent deterrent consisting of
sucrose octa-acetate were added as cover material then seeded with wintergraze, thickspike,
crested, and Siberian wheatgrasses.

About 30 m (100 ft) south of the BC Cribs is a 9 x 30 m (30 x 100 ft) area delineated
with metal posts and underground contamination signs. This area is devoid of any
vegetation. It is not reflected on any of the drawings and is reported to be a radionuclide
migration study area. Evidence of wildlife (rabbit droppings, paw and hoof prints) is seen
throughout the BC Cribs.

2.3.3.7 216-B-15 Crib. The 216-B-15 Crib is located northwest of the 216-B-14 Crib. It is .
inactive. This cribisa 3 x 3 x 1 m (10 x 10 x 3 ft) structure made of wood, concrete '
blocks, and steel, placed over a 1.5 m (5 ft) thick gravel bed and was fed by a 36 cm

(14 in.) steel pipe 2 m (6 ft) below grade Maxfield 1979; Stenner et al. 1988). The wood

base of the crib is considered a collapse hazard (Ortiz 1974). The bottom of the excavation

is 12 x 12 m (40 x 40 ft) (DOE/RL 1991a).

This crib received 6,320,000 L (1,670,00 gal) of scavenged tributyl phosphate waste
from the 221-U Building from April 1956 until December 1957. The waste is high salt and
neutral/basic. The waste contained inorganic compounds such as ferrocyanide, nitrate,
phosphate, sodium, and sulfate based compounds. Radionuclides in the waste stream
deposited in these cribs contained *7Cs, °°Ru, Sr, plutonium, and uranium (WHC 1991a;
Fecht et al. 1977; Brown et al. 1990). The crib was deactivated by blanking the feed pipe to
the unit when the calculated specific retention of the underlying soil column was achieved
(Maxfield 1979).

2.3.3.8 216-B-16 Crib. The 216-B-16 Crib is inactive and located southwest of the 216-B-
14 Crib. This cribisa 3 x 3 x 1 m {10 x 10 x 3 ft) structure made of wood, concrete

blocks, and steel, placed over a 1.5 m (5 ft) thick gravel bed and is fed by a 36 cm (14 in.)
steel pipe 2 m (6 ft) below grade Maxfield 1979; Stenner et. al. 1988). The wood base of
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the crib is considered a collapse hazard (Ortiz 1974). The bottom of the excavation is 12 x
12 m (40 x 40 ft) (DOE/RL 1991a).

This crib received 5,600,000 L (1,500,000 gal) of scavenged tributyl phosphate waste
from the 221-U Building between April and August 1956. The waste is high salt and
neutral/basic. The waste contained inorganic compounds such as ferrocyanide, nitrate,

- phosphate, sodium, and sulfate based compounds. Radionuclides in the waste stream

deposited in these cribs contained '*’Cs, 1%Ru, #Sr, plutonium, and uranium (WHC 1991a;
Fecht et al. 1977; Brown et al. 1990). The crib was deactivated by valving out the feed pipe
to the crib when the calculated specific retention of the underlying soil column was achieved
(Maxfield 1979).

2.3.3.9 216-B-17 Crib. The 216-B-17 Crib is located northwest of the 216-B-16 Crib. It is
inactive. This cribisa 3 x 3 x 1 m (10 x 10 x 3 ft) structure made of wood, concrete
blocks, and steel, placed over a 1.5 m (5 ft} thick gravel bed and fed by a 36 cm (14 in.)
steel pipe 2 m (6 ft) below grade (Maxfield 1979; Stenner et al. 1988). Because the base of
the crib is wood there is a small potential for collapse (Ortiz 1974). The bottom of the
excavation is 12 x 12 m (40 x 40 ft) (DOE/RL 1991a).

In January 1956 this crib received 3,410,000 L (901,000 gal) of scavenged tributyl
phosphate waste from the 221-U Building. The waste is high salt and neutral/basic. The
waste contained inorganic compounds such as ferrocyanide, nitrate, phosphate, sodium, and
sulfate based compounds. Radionuclides in the waste stream deposited in these cribs
contained ¥7Cs, 1°Ru, *°Sr, plutonium, and uranium (WHC 1991a; Fecht et al. 1977;
Brown et al. 1990). The crib was deactivated by valving out the feed pipe to the to the crib
when the calculated specific retention of the underlying soil column was achieved (Maxfield
1979).

2.3.3.10 216-B-18 Crib. The 216-B-18 Crib is an inactive waste management unit located
southwest of the 216-B-16 Crib. This cribisa 3 x 3 x 1 m (10 x 10 x 3 ft) structure made
of wood, concrete blocks, and steel, placed over a 1.5 m (5 ft) thick gravel bed and are fed
by a 36 cm (14 in.) steel pipe 2 m (6 ft) below grade (Maxfield 1979; Stenner et al. 1988).
The wood base of the crib is considered a collapse hazard (Ortiz 1974). The bottom of the
excavation is 12 x 12 m (40 x 40 ft) (DOE/RL 19%1a).

This crib received 8,520,000 L (2,251,000 gal) of scavenged tributyl phosphate waste
from the 221-U Building in March and April 1956. The waste is high salt and neutral/basic.
The waste contained inorganic compounds such as ferrocyanide, nitrate, phosphate, sodium,
and sulfate based compounds. Radionuclides in the waste stream deposited in these cribs
contained 7Cs, 19Ru, %Sr, plutoninm, and uranium (WHC 1991a; Fecht et al. 1977;

WHC.20/6-22-92/02827A

2-39



=R L N WV A SN

10

DOE/RL-92-05
Draft A

Brown et al. 1990). The crib was deactivated by valving out the feed pipe to the crib when
the calculated specific retention of the underlying soil column was achieved (Maxfield 1979).

The soil overlying the 216-B-18 Crib was discovered to have collapsed approximately
0.3 m (1 ft), with no exposure of the crib to the air during a field inspection in February
1974. The collapse was filled with gravel (Maxfield 1979). Since the wooden cribs should
have a service life of about 25 years, all of the cribs in this area, as well as the wood-
covered trenches described below, are considered to be potential collapse hazards.

2.3.3.11 216-B-19 Crib. The 216-B-19 Crib is located southwest of the 216-B-16 Crib, It
is an inactive waste management unit. This cribisa 3 x 3 x 1 m (10 x 10 x 3 ft) structure
made of wood, concrete blocks, and steel, placed over a 1.5 m (5 ft) thick gravel bed and is
fed by a 36 cm (14 in.) steel pipe 2 m (6 ft) below grade (Maxfield 1979; DOE 1988,;
Stenner et al. 1988). The wood base of the crib is considered a collapse hazard (Ortiz
1974). The bottom of the excavation is 12 x 12 m (40 x 40 ft) (DOE/RL 1991a).

This crib received 6,400,000 L (1,700,000 gal) tributyl phosphate waste from the

221-U Building from February 1957 until October 1957. The waste is high salt and _
neutral/basic. The waste contained inorganic compounds such as ferrocyanide, nitrate, ; 6
phosphate, sodium, and sulfate based compounds. Radionuclides in the waste stream
deposited in these cribs contained *’Cs, %°Ru, *Sr, plutonium, and uranium (WHC 1991a; .
Fecht et al. 1977; Brown et al. 1990). The crib was deactivated by valving out the feed pipe

to the crib when the calculated specific retention of the underlying soil column was achieved .

(Maxfield 1979). :

2.3.3.12 216-B-43 Crib. The 216-B-43 through 216-B-50 Cribs are inactive waste
management units located adjacent to the northern boundary of the 241-BY Tank Farm
(200-BP-1 Operable Unit). Bach crib received scavenged tributyl phosphate supernatant
waste from the 221-U Building and 241-BY tanks. These cribs consist of four vertical
concrete pipes, set below grade in a square pattern, and fed by a central pipe that branches
into a chevron pattern to feed each culvert. The culverts are set on a gravel bed (Stenner et
al. 1988). The vertical pipes are 1.2 m (4 ft) in diameter and 1.2 m (4 ft) ft long, placed 2
m (7 ft) below grade, and set on a 1.5 m (5 ft) thick bed of gravel. The pipes are arranged
in a square with the centers spaced 4.6 m (15 ft) apart ina 4.6 x 4.6 x 9 m (15 x 15 x 30 ft)
deep excavation (DOE/RL 1991a). A cross section and plan view of the 216-B-43 through -
50 Cribs can be found on Figure 2-23.

The 216-B-43 Crib received 2,100,000 L (554,000 gal) of waste in November 1954.
Maxfield (1979) reports that the crib was taken out of service when the specific retention
capacity of the soil under the crib was reached. The RI/FS Work Plan for the 200-BP-1
Operable Unit (DOE/RL 1990a) states that all of the cribs in this series except the 216-B-43
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Crib received volumes beyond their specific retention capacity. Dates of operation and
radiological and chemical inventories are presented in Tables 2-1, 2-3, and 2-4.

Tributyl phosphate acid waste from the 221-U Building was made alkaline for
transport, and sent to the 241-BY Tank Farm, where it was treated with potassium
ferrocyanide as a cesium scavenger. The supernatant from the tanks was allowed to cascade,
to allow precipitation of cesium, and was then discharged to the 216-B-43 through 216-B-49
Cribs (DOE/RL 1990a; Jungfleisch 1984). The eight cribs in this group are arranged in two,
north trending lines of four cribs each; two lines run north from the 201-B Flush Tank, and
individual feed pipes extend out, perpendicular to the central lines to the individual cribs.

Inorganic compound in the liquids disposed to these cribs include ferrocyanide, nitrate,
phosphate, sodium, and sulfate based compounds. Radionuclides contained within the waste
stream sent to these cribs include *7Cs, *°Sr, %Ry, plutonium, and uranium (Maxfield
1979; WHC 1991a; Brown et al. 1990}

Stabilization of the crib area began in 1975 and was completed in November 1977.
Stabilization activities included removal of radioactive vegetation, removal and blanking of
all crib vent risers below grade, removal of a buried radiocactive spill adjacent to the 216-B-
43 Crib, extension of all monitoring well casings above grade, grading of crib site surface,
placement of two 3 x 30 m (10 x 100 ft) test strips treated with lithium chloride (to
determine effectiveness of root barrier), addition of 15 cm (6 in.) of sand over a 10 mil
plastic root barrier, and addition of at least 30 cm (12 in.) of topsoil seeded with cheatgrass
and Siberian wheatgrass treated with the herbicide urea borate (Maxfield 1979).

In 1991 the area around the 216-B-43 to -50 and 216-B-57 Cribs was interim stabilized.
This was done to eliminate surface contamination and migration deficiencies and to maintain
environmental compliance until the final remediation strategy is implemented. Stabilization
activities included removing debris, resurveying, conspicuously marking all above-grade
structures, covering contaminated areas with cobble, rock, and clean soil, and reposting the
area as underground radioactive material.

2.3.3.13 216-B-44 Crib. The 216-B-44 Crib is located north of the 216-B-43 Crib, and
received 5,600,000 L (1,500,000 gal) of tributyl phosphate supernatant waste from the 221-U
Building and 241-BY tanks. The crib, currently inactive, consists of four vertical concrete
pipes, set below grade in a square pattern, and fed by a central pipe that branches into a
chevron pattern to feed each culvert. The culverts are set on a gravel bed (Stenner et al.
1988). The vertical pipes are 1.2 m (4 ft) in diameter and 1.2 m (4 ft) long, placed 2 m (7
ft) below grade, and set on a 1.5 m (5 ft) bed of gravel. The pipes are arranged in a square
with the centers spaced 4.6 m (15 ft) apart in a 4.6 x 4.6 x 9 m (15 x 15 x 30 ft) deep
excavation (DOE/RL 1991a). It received waste from November 1954 until March 1955.
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Maxfield (1979) reports that the feed pipe to the crib was valved out when the specific
retention capacity of the soil under the crib was reached, but the RI/FS Work Plan for the
200-BP-1 Operable Unit (DOE/RL 1990a) states that the crib received volumes beyond its
specific retention capacity.

Inorganic compounds in the liquids disposed to the crib include ferrocyanide, nitrate,
phosphate, sodium, and sulfate based compounds. Radionuclides contained within the waste
stream sent to the crib include 1*7Cs, %0Sr, %Ru, plutonium, and uranium (Maxfield 1979;
WHC 1991a; Brown et al. 1990)

2.3.3.14 216-B-45 Crib. This crib is located north of the 216-B-44 Crib, and received
4,900,000 L (1,300,000 gal) of tributyl phosphate supernatant waste from the 221-U Building
and 241-BY tanks. The crib, currently inactive, consists of four vertical concrete pipes, set
below grade in a square pattern, and fed by a central pipe that branches into a chevron
pattern to feed each culvert. The culverts are set on a gravel bed (Stenner et al. 1988). The
vertical pipes are 1.2 m (4 ft) diameter and 1.2 m (4 ft) long, placed 2 m (7 ft) below grade,
and set on a 1.5 m (5 ft) thick bed of gravel. The pipes are arranged in a square with the
centers spaced 4.6 m (15 ft) apart in a 4.6 x 4.6 x 9 m (15 x 15 x 30 ft) deep excavation
(DOE/RL 1991a). It was active from April until June 1955. Maxfield (1979) reports that
the feed pipe to the crib was valved out when the specific retention capacity of the soil under
the crib was reached, but the RI/FS Work Plan for the 200-BP-1 Operable Unit (DOE/RL
1990a) states that the crib received volumes beyond its specific retention capacity.

Inorganic compounds in the liquids disposed to the crib include ferrocyanide, nitrate,
phosphate, sodium, and sulfate based compounds. Radionuclides contained within the waste
stream sent to these cribs include *7Cs, *°Sr, !%Ru, plutonium, and uranium (Maxfield
1979; Brown et al. 1990)

2.3,3.15 216-B-46 Crib. The 216-B-46 Crib is located north of the 216-B-45 Crib, and
received 6,700,000 L (1,800,000 gal) of tributyl phosphate supernatant waste from the 221-U
Building and 241-BY tanks. The crib, currently inactive, consists of four vertical concrete
pipes, set below grade in a square pattern, and fed by a central pipe that branches into a
chevron pattern to feed each culvert, The culverts are set on a gravel bed (Stenner et al.
1988). The vertical pipes are 1.2 m (4 ft) in diameter and 1.2 m (4 ft) long, placed 2 m

(7 ft) below grade, and set on a 1.5 m (5 ft) thick bed of gravel. The pipes are arranged in
a square with the centers spaced 4.6 m (15 ft) apart in a 4.6 x 4.6 x 9 m (15 x 15 x 30 fi)
deep excavation (DOE/RL 1991a). It received waste from September until December 1955.
Maxfield (1979) reports that the feed pipe to the crib was valved out when the specific
retention capacity of the soil under the crib was reached, but the RI/FS Work Plan for the
200-BP-1 Operable Unit (DOE/RL 1990a) states that the crib received volumes beyond its
specific retention capacity.
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Inorganic compounds in the liquids disposed to the crib include ferrocyanide, nitrate,
phosphate, sodium, and sulfate based compounds. Radionuclides contained within the waste
stream sent to these cribs include *7Cs, *Sr, %Ry, plutonium, and uranivm (Maxfield
1979; WHC 1991a; Brown et al. 1990)

2.3.3.16 216-B-47 Crib. The 216-B-47 Crib is located west of the 216-B-43 Crib, and

. received 3,700,000 L (980,000 gal) of tributyl phosphate supernatant waste from the 221-U

Building and 241-BY tanks. The crib, currently inactive, consists of four vertical concrete
pipes, set below grade in a square pattern, and fed by a central pipe that branches into a
chevron pattern to feed each culvert. The culveits are set on a gravel bed (Stenner et al.
1988). The vertical pipes are 1.2 m (4 ft) in diameter and 1.2 m (4 ft) long, the are placed
2 m (7 ft) below grade, set on a 1.5 m (5 ft) thick bed of gravel. The pipes are arranged in
a square with the centers spaced 4.6 m (15 ft) apart ina 4.6 x 4.6 x 9 m (15 x 15 x 30 ft)
deep excavation (DOE/RL 1991a). It was active only in September 1955. Maxfield (1979)
reports that the feed pipe to the crib was valved out when the specific retention capacity of
the soil under the crib was reached, but the RI/FS Work Plan for the 200-BP-1 Operable Unit
(DOE/RL 1990a) states that the crib received volumes beyond its specific retention capacity.

Inorganic compounds in the liquids disposed to the crib include ferrocyanide, nitrate,
phosphate, sodium, and sulfate based compounds. Radionuclides contained within the waste
stream sent to these cribs include 37Cs, *°Sr, %Ru, plutonium, and uranium (Maxfield
1979; WHC 1991a; Brown et al. 1990).

2.3.3.17 216-B-48 Crib. The 216-B-48 Crib is located west of the 216-B-44 Crib, and
north of the 216-B-47 Crib. It received 4,100,000 L (1,100,000 gal) of tributyl phosphate
supernatant waste from the 221-U Building and 241-BY tanks. The crib, currently inactive,
consists of four vertical concrete pipes, set below grade in a square pattern, and fed by a
central pipe that branches into a chevron pattern to feed each culvert. The culverts are set
on a gravel bed (Stenner et al. 1988). The vertical pipes are 1.2 m (4 ft) in diameter and 1.2
m (4 ft) long, placed 2 m (7 ft) below grade and set on a 1.5 m (§ ft) thick bed of gravel.
The pipes are arranged in a square with the centers spaced 4.6 m (15 ft) apart in 4.6 x 4.6 x
9 m (15 x 15 x 30 ft) deep excavation (DOE/RL 1991a). The unit received waste in
November 1955. Maxfield (1979) reports that the feed pipe to the crib was valved out when
the specific retention capacity of the soil under the crib was reached, but the RI/FS Work
Plan for the 200-BP-1 Operable Unit (DOE/RL 1990a) states that the crib received volumes
beyond its specific retention capacity.

Inorganic compounds in the liquids disposed to the crib include ferrocjanide, nitrate,
phosphate, sodium, and sulfate based compounds. Radionuclides contained within the waste

stream sent to these cribs include 1¥7Cs, %Sr, 196Ru, plutonium, and uranium (Maxfield
1979; WHC 1991a; Brown ¢t al. 1990)
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2.3.3.18 216-B-49 Crib. The 216-B-49 Crib is located west of the 216-B-45 Crib, and
north of the 216-B-48 Crib. It received 6,700,00 L (1,800,000 gal) of tributyl phosphate
supernatant waste from the 221-U Building and 241-BY tanks. The crib, currently inactive,
consists of four vertical concrete pipes, set below grade in a square pattern, and fed by a
central pipe that branches into a chevron pattern to feed each culvert. The culverts are set
on a gravel bed (Stenner et al. 1988). The vertical pipes are 1.2 (4 ft) in diameter and 1.2
(4 ft) long, placed 2 m (7 ft) below grade, and set on a 1.5 m (5 ft) thick bed of gravel. The
pipes are arranged in a square with the centers spaced 4.6 m (15 ft) apart in a 4.6 m x 4.6 m
x 9 m (15 x 15 x 30 ft) deep excavation (DOE/RL 1991a). The crib was active in
November and December 1955. Maxfield (1979) reports that the feed pipe to the crib was
valved out when the specific retention capacity of the soil under the crib was reached, but the
RI/FS Work Plan for the 200-BP-1 Operable Unit (DOE/RL 1990a) states that the crib
received volumes beyond its specific retention capacity.

Inorganic compounds in the liquids disposed to the crib include ferrocyanide, nitrate,
phosphate, sodium, and sulfate based compounds. Radionuclides contained within the waste
stream sent to these cribs include *7Cs, °Sr, 1%Ru, plutonium, and uranium (Maxfield
1979; WHC 1991a; Brown et al. 1990)

2.3.3.19 216-B-50 Crib. The 216-B-50 Crib is located west of the 216-B-46 Crib, and
north of the 216-B-49 Crib. It received 54,800,000 L (14,500,000 gal) of waste storage tank
condensate from the ITS-1 unit in the 241-BY Tank Farm (Maxfield 1979). The crib,
currently inactive, consists of four vertical concrete pipes, set below grade in a square
pattern, and fed by a central pipe that branches into a chevron pattern to feed each culvert.
The culverts are set on a gravel bed (Stenner et al. 1988). The vertical pipes are 1.2 m (4
ft) in diameter and 1.2 m (4 ft) long, placed 2 m (7 m) below grade, and set on a 1.5 m (5
ft) thick bed of gravel. The pipes are arranged in a square with the centers spaced 4.6 m (15
ft) apart in a 4.6 x 4.6 x 9 m) (15 x 15 x 30 ft) deep excavation (DOE/RL 1991a). The feed
pipe was valved out when the specific retention capacity of the soil was reached (Maxfield
1979).

Inorganic compounds in the liquids disposed to the crib include ferrocyanide, nitrate,
phosphate, sodium, and sulfate based compounds. Radionuclides contained within the waste
stream sent to these cribs include ¥7Cs, %Sr, %Ry, plutonium, and uranium (Maxfield
1979; WHC 1991a; Brown et al. 1990)

The 216-B-50 Crib did not receive waste until January 1965 due to elevated ®Co and
137¢s levels in groundwater. In 1956, a nearby monitoring well had *°Co levels over 300
times the Hanford Atomic Products Operation (HAPO) limit. The decision to use the 216-B-
50 Crib for ITS system condensate was made following 8 to 9 years of observations when it
was shown that the groundwater activity levels were definitely decreasing.
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From January 1965 until January 1974 the 216-B-50 Crib received 54,800,000 L
(14,500,000 gal) of waste storage tank condensate from the ITS-1 unit in the 241-BY Tank
Farm. Discharge to the crib was about 19 to 23 L/min (5 to 6 gal/min) of condensate.
Around 1968 the capacity of ITS-1 was doubled (Project ICE-618). The quantity of waste
generated (about 45 L/min, 12 gal/min) was now greater than the designed disposal rate (19
to 23 L/min, 5 to 6 gal/min) of the 216-B-50 Crib. This created concern that an increase in
water level could drive the condensate through the highly contaminated zone under the other
seven cribs. Chemical data obtained from monitoring wells showed condensate sent to the
216-B-50 Crib tended to migrate beneath the highly contaminated cribs. The 216-B-50 Crib
was to be taken out of operation when the calculated specific retention capacity of the
underlying soil column was achieved, but may have been retired prematurely due to "size"
limitations and because of its close proximity to the highly contaminated the 216-B-43
through 216-B-49 Cribs used for scavenged tributyl phosphate waste.

2.3.3.20 216-B-55 Crib. The 216-B-55 Crib is an active 230 m (750 ft) long waste disposal
unit located approximately 200 m (600 ft) west of the 221-B Building. It is 230 m (750 ft)
long, 3 m (10 ft) wide, and 4 m (12 £t) deep. It is composed of a perforated 30 cm (12 in.)
pipe that runs the length of the unit 1 m (3 ft) above the bottom. The excavation is filled
with gravel, and has side slopes of 1.5:1 (DOE/RL 1991a).

The crib became operational in September 1967 (Maxfield 1979). It was designed to
receive low-level liquid wastes (steam condensate) from the 221-B Building. Radioisotopes
present within the waste stream include 2!'!Am, '*’Cs, 3!Pu, '%Ru, *Sr, and *H (Brown et
al, 1990; WHC 1991a). Although still active, this unit has not received any effluent for the
last 3 to 4 years (see Section 2.4.3).

2.3.3.21 216-B-56 Crib. The 216-B-56 Crib, located approximately 150 m (500 ft) north
of 7th Street near the center of the operable unit, was designed to receive organic wastes
from the 221-B Building but the pipeline to the unit was not installed when disposal practices
were changed and discharge of organic wastes to the ground was prohibited (Lundgren 1979;
Maxfield 1979). The unit is 21 m (70 ft) long and 3 m (10 ft) wide. It is a gravel filled crib
and is, presumably, similar in construction to cribs 216-B-55 and 216-B-57. The crib was
surveyed and downposted due to cross-contamination from surrounding sites.

2.3.3.22 216-B-57 Crib. The 216-B-57 Crib is an inactive waste management unit located
adjacent to the northwest corner of the 241-BY Tank Farm. It is 60 m (200 ft) long, 4.6 m
(15 ft) wide, and 3 m (10 ft) deep, and is composed of a perforated, 30 cm (12 in.) diameter
pipe that runs the length of the unit, 1 m (3 ft) above the bottom. The site is filled with
gravel to 1.2 m (4 ft) above the bottom. From February 1968 to June 1973 84,400,000 L
(22,300,000 gal) of waste storage tank condensate from the ITS-2 unit of the 241-BY Tank
Farm were disposed at this crib, Inorganic liquid waste was also deposited to this trench and
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consisted primarily of aluminum carbonate. Radionuclides contained in the waste stream
include 137Cs, 1%Ru, %Sr, plutonium, and uranium (WHC 1991a; Brown et al. 1990).

In 1991 surface contamination in the areas around the 216-B-43 through 216-B-50 and
216-B-57 Cribs was interim stabilized to achieve environmental compliance in preparation for
the RI/FS work activities currently underway. The areas were then re-posted with under-
ground radioactive material warning signs (prior to remedial activities, the crib areas were
posted with surface contamination signs). Recent drilling activities at the crib areas required
that the units be re-posted with surface contamination warning signs.

Currently, the area is about 1 m (2 ft) above grade and covered with gravel. A 15 cm
(6 in.) steel vent pipe is located at each end. The north vent extends about 91 cm (36 in.)
above grade and has a 39 x 39 x 39 cm? (6 x 6 x 6 in.?) filter box.

2.3.3.23 216-B-60 Crib. The 216-B-60 Crib consists of two steel vertical cascading

caissons positioned side by side. The two caissons are 2.4 m (8 ft) in diameter, 5 m (16 ft)

Jong and bottom at 12 m (40 ft)y depth. They are covered by 46 cm (18 in.) thick concrete
tops. They are located 1.2 m (4 ft) west of the 221-B Building. In 1975, an extension to the -
221-B Building was added covering the crib. The cribs are currently under the northeast

comer of the 225-B Encapsulation Facility (Maxfield 1979; Stenner et al. 1988). This waste
management unit is inactive. .

The crib was specifically built for solid and liquid wastes generated from the clean-out N
of the 221-B Building cell drain header that took place November 1967. The calculated total -
plutonium and fission product discharged to the site is 715.5 kg (1,577.4 1b) of uranium,

0.08 g of plutonium, 777 Ci of ***Ce, 8 Ci of *’Cs, and 5 Ci of 54gy (WHC 1991a).

After the drain header clean-out was completed, the caissons were plugged with 46 cm
(18 in.) of concrete to seal the waste. The area was backfilled to grade and in 1975 the 225-
B Encapsulation Facility was built over the crib (Stenner et al. 1988).

2.3.3.24 216-B-61 Crib. The 216-B-61 Crib was designed to receive waste storage tank
condensate from the ITS system No. 1 unit in the 241-BY Tank Farm and is located about
150 m (500 ft) northwest of the tank farm. This crib was designed to replace the 216-B-50
Crib, which could not handle the increased capacity from the ITS No. 1 unit when it was
modified in 1968. Although this crib was built, it was never used (WHC 1991a). It is
known that this crib is gravel filled and covers 163 m? (1,750 ft%); however, individual
dimensions could not be determined. Its design is presumed to be similar to the 216-B-57
Crib. It is listed in the WIDS database as containing nonhazardous nonradioactive material.
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The 216-B-61 Crib is enclosed in a light weight chain barricade with a placard
indicating a crib. A concrete identification post stands at the head of the crib and two risers
appear above the ground surface near the west end of the crib,

2.3.3.25 216-B-62 Crib. The 216-B-62 Crib is active and located 460 m (1,500 ft)
northwest of the 221-B Building and has received low-level process condensate from the 221-
B Building Separations Facilities. Although active, the unit has not received effluent in the
last 3 to 4 years (see Section 2.4.3). The crib is 150 m (500 ft) long, 3 m (10 ft) wide
(Maxfield 1979), and consists of a perforated 15 cm (6 in.) diameter fiberglass reinforced
epoxy distributor pipe that runs the length of the crib, approximately 3 m (10 ft) below
grade. It is a gravel filled crib. Americium-241, ¥7Cs, 1%Ru, *°Sr, and »*°Pu are
radionuclides present within the waste stream (Brown et al. 1990; WHC 1991a).

2.3.3.26 Chemical Tile Field North of 2703-E Hazardous Waste Staging Area. The
chemical tile field is an active waste management unit located about 250 m (800 ft) north of
4th Street and 60 m (200 ft) west of Baltimore Avenue. The tile field may have received
mixed waste from an unknown source while in operation. Little information is available
about this unit (WHC 1991a).

2.3.3.27 216-B-13 French Drain. The 216-B-13 French Drain is located 100 m (300 ft)
south of the 221-B Building and 8 m (25 ft) northeast of the 291-B-1 Stack. The unit
consists of two 1.2 m (4 ft) by 1.5 m (5 ff) tall tile pipe sections stacked vertically and filled
with 2,270 kg (2.5 tons) of crushed limestone. A piece of plywood covers the top of the
drain 2.4 m (8 ft) below grade. Site dimensions are 1.2 m (4 ft) diameter by 5.5 m (18 ft)
deep. It is inactive, The french drain received 28,000 L (7,400 gal) of 291-B-1 Stack
drainage. The mixed liquid waste was low in salt and neutral/basic, and the french drain
contains less than 0.004 g/m® potential plutonium. The unit operated from August 1947
through June 1976. Prior to August 1947, 291-B Stack drainage was disposed in the 216-B-4
Reverse Well. In June 1976, the stack drainage was rerouted into a cell drainage sample
tank. The WIDS lists only 2,000 kg (5,000 Ib) of nitrate contained within the waste stream
disposed by this unit (WHC 1991a). ‘

The top of the structure is buried 2.4 m (8 ft) below grade. It is marked by a yellow
concrete post. A depression in the soil 2.4 m (8 ft) from the marker could be due to the
collapse of the plywood which covered the drain.

2.3.3.28 216-B-51 French Drain. This is an inactive waste management unit located about
230 m (750 ft) north of the 241-B Tank Farm. It received waste from January 1956 untit

January 1958. The unit consists of vertically stacked sections of 1.5 m (5 ft) diameter
concrete pipe filled with gravel. The bottom of the unit is 4.3 m (14 ft) below grade and the
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top is 0.3m (1 ft) below grade with a treated wood cover. The unit dimensions are 1.5 m
(5 ft) in diameter by 4.3 m (14 ft) in depth.

The drain received about 1,000 L (260 gal) of flush drainage from the BC Crib
pipeline. The pipeline carried high salt neutral to basic scavenged tributyl phosphate waste
from the 221-U Building to the BC Crib area. The french drain contains less than 10 Ci of
total beta activity (Stenner et al. 1988). The unit has a plywood cover (WHC 1991a) and
may represent a collapse potential.

2.3.4 Reverse Wells

Reverse wells are injection wells drilled to a depth slightly above the water table. In
the early years of the Hanford operation, they were used to dispose of liquid waste. Sources
of waste disposed to these wells is shown in Table 2-1. The locations of these reverse wells
are shown on Figure 2-4,

2.3.4.1 216-B-4 Reverse Well. The 216-B-4 Reverse Well is located about 250 m (800 ft)
southeast of the 221-B Building and west of the 292-B Building. It is 20 cm (8 in.) in
diameter, and 33.5 m (110 ft) deep. The structure received 10,000 L (2,700 gal) of low salt,
neutral/basic, TRU fission waste during its operational lifetime of Aprit 1945 through
December 1949. Until August 1947, the reverse well received 291-B Stack drainage. After
August 1947, the reverse well received floor drainage from the 292-B Building. The WIDS
hazardous chemical inventory lists only 1,000 kg (2,000 1b) of nitric acid contained in the
waste stream, A radionuclide inventory was not available. However, it is estimated that the
waste contained less than 1 Ci total beta (Maxfield 1979). The pipeline to the unit has been
disconnected (Stenner et al. 1988).

2.3.4.2 216-B-5 Reverse Well. The 216-B-5 Reverse Well is an inactive, 92 m (302 ft)
deep, 20 cm (8 in.) diameter (Brown and Ruppert 1950), waste management unit located
about 300 m (1,000 ft) northeast of the 221-Building and east of Baltimore road. It received
overflow waste from the 241-B-361 Settling Tank, which received waste from the 224-B
Concentration Facility and from Tank 5-6 in the 221-B Building from April 1945 until
September 1946, Between September 1946 and October 1947 cell drainage and other liquid
waste from Tank 5-6 was injected into the well (WHC 1991a; Brown et al. 1990).
Approximately 31,000,000 L (8,100,000 gal) of liquid were discharged to the 216-B-361
Settling Tank from the 224-B Concentration Facility and the 221-B Building, containing an
estimated 4,275 g of plutonium and 3,800 Ci of beta-gamma activity (Brown and Ruppert
1950).
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In 1947 the elevation of the water table in Well E33-18 demonstrated that the reverse
well penetrated about 3 m (10 ft) into the groundwater and that radioactive waste had been
discharged into the groundwater. The 216-B-5 Reverse Well was deactivated and the Tank
5-6 wastes were rerouted to the 216-B-7A and -7B Cribs (Maxfield 1979). Figure 2-25
shows the general arrangement of the 216-B-5 Reverse Well.

2.3.4.3 216-B-6 Reverse Well. The 216-B-6 Reverse Well is located 4 m (12 ft) west and
1 m (3 ft) north of the northwest comer of the 222-B Building and is marked by a 1.2 m (4
ft) concrete identification post. It was constructed of 15-cm (6-in) diameter stainless steel
pipe at a 23-m (75-ft) depth. The lower 8 m (25 ft) are perforated at every 0.3 m (1 ) with
1-cm (0.5-in) holes.

Six million liters (2,000,000 gal) of mixed liquid waste was received by the reverse
well from April 1945 through December 1949. The waste was acidic (containing nitric and
suffuric acid) and radioactive (containing TRU fission products) and came from
decontamination and sample slurper waste from the 222-B Building. Use of this well was
terminated when it was determined that the radionuclide capacity had been reached (Maxfield
1979). The 216-B-6 Reverse Well contains less than 10 Ci of total beta.

2.3.4.4 216-B-11A and 216-B-11B Reverse Wells. The 216-B-11A and 216-B-11B
Reverse Wells are inactive waste management units located approximately 76 m (250 ft)
north of the 241-B Tank Farm. These two wells are placed about 18 m (60 ft) apart in line
with a 7.6 cm (3 in.) steel inlet pipe. The wells are pipe-encased, have a 1.2 m (4 ft)
diameter and are 12.2 m (40 ft) deep.

From December 1951 to December 1954 approximately 29,600,000 L (7, 820,000 gal)
of low salt, neutral to basic process condensate from the 242-B Evaporator were disposed of
at these units. Radionuclides contained in the waste stream at the time of discharge included
50 Ci of 7Cs, 5 Ci of ®Sr, 50 Ci of '%Ru, 0.4 g of plutonium, and 14 kg of uranium
(Maxfield 1979). These contaminants were distributed between the two reverse wells. The
majority of it is probably in the 216-B-11A Reverse Well (Maxfield 1979).

The reverse wells were deactivated when it became evident that cribs and trenches were
more effective means of disposal. The supply lines were blanked and capped. The most
recent radiological survey of these units identified a collapse potential, apparently created by
wooden covers on the top of the wells,
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2.3.5 Ponds, Ditches, and Trenches

The ponds and trenches in the B Plant Aggregate Area were designed to percolate
waste liquid into the ground. The ponds in the B Plant Aggregate Area include the 216-A-25
Pond (Gable Mountain Pond), 216-N-8 (West Lake), and the 216-B-3 Pond System, which
consists of a main pond and three interconnected expansion lobes. The expansion lobes are
referred to as the 216-B-3A, 216-B-3B, and 216-B-3C Ponds. Several ditches designed to
convey cooling water are also associated with the pond systems. Trenches were excavations
that were opened for discrete time intervals for subsurface disposal of liquid waste, then
backfilled. In: "specific retention” trenches, a specified volume of liquid was discharged to
the trench and would be held by capillary action in the soil column. Table 4-4 compares the
volume of waste discharged to a unit with its calculated specific retention capacity. The
B Plant Aggregate Area trenches were excavated to absorb scavenged tributyl phosphate
waste (waste from tributyl phosphate solvent extraction process in the U Plant Aggregate
Area where uranium, cesium, and strontium was recovered from aqueous B Plant Aggregate
Area bismuth phosphate waste) and waste from the Plutonium Recycle Test Reactor in the
300 Area (Maxfield 1979). The locations of the ponds, ditches, and trenches are shown on
Figures 2-5, 2-6, and 2-7.

2.3.5.1 216-B-3 Pond/UN-200-E-14, The 216-B-3 Pond is approximately 1,100 m (3,500
ft) east of the 200 East Area perimeter fence and about 1,500 m (5,000 ft) northeast of the
202-A Building. Tt is roughly rectangular, currently covers a surface area of about 35 acres,
and is between 0.6 to 6 m (2 to 20 ft) deep. Historical records indicate that throughout its
operational lifetime, the 216-B-3 Pond has varied in size from approximately 19 to 46 acres.
The east end of the pond is formed by a dike 420 m (1,380 ft) long, 12.8 m (42 ft) wide,
and 10.6 m (35 ft) high. The dike extends approximately 1.5 m (5 ft) above the water level.
An area of approximately 4.1 acres immediately west of the 216-B-3 Pond was diked during
the 1970’s to provide an overflow area for the 216-B-3 Pond. This overflow area was
decommissioned and backfitled in 1985.

The 216-B-3 Pond, a RCRA facility, has been operational since April 1945 (Maxfield
1979). A Closure/Postclosure plan (DOE/RL 1990b) has been prepared for the pond system,
but has not yet been approved by the Department of Ecology. During its lifetime, the
216-B-3 Pond has received mixed waste via the 216-A-29 Ditch and the PUREX Cooling
Water Line in the PUREX Aggregate Area. From the B Plant Aggregate Area, the pond has
received waste from the 216-B-2-1, 216-B-2-2, and 216-B-2-3 Ditches, the 216-B-3-1,
216-B-3-2, and 216-B-3-3 Ditches, and the current 216-B-2-3 pipeline. A pipeline connects
the B-2 ditches (and current 216-B-2-3 pipeline) to the past and present B-3 Ditches. This
pipeline falls within the PUREX Plant Aggregate Area 200-PO-6 Operable Unit.
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Currently, effluent streams reach the 216-B-3 Pond System through two means of
conveyance, a pipeline from the 207-B Retention Basin at B Plant, which carries effluents
from B Plant and runs along the route of the 216-B-2-3 Ditch, and a pipeline from the
PUREX Plant Aggregate Area called the PUREX Cooling Water Line. Both of these
pipelines discharge into the western end of the 216-B-3-3 Ditch which drains into the
216-B-3-3 Ditch which drains into the 216-B-3 Pond. Plates 1 and 4, and Figure 2-6 show
the location of these facilities, Effluent streams which reach the 216-B-3 Pond System
through the pipeline from B Plant include B Plant Cooling Water (CBC) and, since February
1992, the B Plant Chemical Sewer (BCE). Effluents which reach the pond through the
PUREX Cooling Water Line include 284-E and 283-E effluent, PUREX Cooling Water
(CWL), PUREX Chemical Sewer (CSL) effluent, and cooling water effluents from the 244-
AR Vault, the 241-A Ventilation System Complex, and the 242-A Evaporator. The effluents
which are conveyed by the PUREX Cooling Water Line are described in the PUREX
Aggregate Area Management Study Report with the exception of the 284-E and 283-E
effluents which are described in Section 2.3.1.1.8 and 2.3.1.1.9. The 216-B-63 Trench
serves as an emergency backup discharge point for the streams which pass through the B
Plant pipeline. The 216-B-3 Pond System received an estimated total waste volume of
240,000,000,000 L (63,408,000,000 gal) between 1945 and 1991 (WHC 1991a).

The steam condensate and cooling water that reaches the pond is primarily river water
with little potential for chemical or radioactive contamination, and comprise the bulk of the
water used in the 200 East Area. Releases into this stream have occurred but represent a
small fraction of the waste volume discharged to the pond. Other liquid wastes that have
been discharged in low volume to the pond may contain potentially hazardous substances
(Luttrell et al. 1989).

Several hazardous, nonradioactive discharges have reached the 216-B-3 Pond through
the 216-A-29 Ditch. Compounds in these CERCLA-reportable releases include:
demineralizer regenerant, aqueous makeup tank heels and off-specification batches; N cell
prestart testing (oxalic acid, nitric acid, hydrogen peroxide, calcium nitrate); potassium
permanganate; sodium carbonate solution; hydrazine HN solution; potassium hydroxide;
sodium nitrate; nitric acid; sodium hydroxide; cadmium nitrate; hydrazine; and sodium
nitrite. The demineralizer regenerant, aqueous makeup tank heels, and off-specification
batches and compounds were released from 1955 to 1987. Other compounds were released
in discrete events from the early to late 1980°s (Luttrell et al. 1989).

There is one known unplanned release directly associated with this pond:
UN-200-E-14. Unplanned release UN-200-E-14 occurred in 1958 when a dike on the east
side of the 216-B-3 Pond ruptured and released contaminated water into a ravine east of the
pond. The contaminated area was covered with clean soil and was removed from radiation
zone status in December 1970,
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In addition to the one unplanned release directly associated with the 216-B-3 Pond,
there have been four other unplanned releases which have released contamination into the
ditches and ultimately reached the 216-B-3 Pond. These unplanned releases, UPR-200-E-32,
UPR-200-E-34, UPR-200-E-51, and UPR-200-E-138, are described in Sections 2.3.5.9,
2.3.5.12, 2.3.5.14, and 2.3.5.10.

2.3.5.2 216-B-3A Pond. The 216-B-3A and -3B Ponds were built in 1983 to handle the
increased discharge flowrate resulting from the restart of the 202-A Building operations. In
January 1984 the dike separating the 216-B-3A and -3B Ponds was breached at the dike
spillway and pond use was halted. The failure was attributed to erosion of sediments
(channeling) around and underneath the concrete-lined channel connecting the two lobes. A
slide gate, a duplicate of the 216-B-352 slide gate on the 216-B-3 Pond, was built and the
ponds were reopened for use.

The 216-B-3A Pond is an active waste management unit covering about 10 acres and
appears to be shallow, about 1 m (2 to 3 ft) deep. It receives water from the 216-B-3 Pond
via the 216-B-352 overflow structure. The surface elevation of this pond is approximately 6
m (18 ft) lower than the 216-B-3 Pond. It has two outflow structures at its eastern end. One
of these structures can release water to the 216-B-3B Pond and one can release water to the
216-B-3C Pond. The pond has a very low infiltration rate. This could be due to siltation,
algae growth, and wind-blown sedimentation. Migration of bentonite from the 216-B-3 Pond
is another possibility, even though there was a 13 year gap between the last known use of
bentonite in the 216-B-3 Pond and the startup of the 216-B-3A lobe.

Following the dike break, a north-south trending ditch, 1.8 m (6 ft) deep, 6 m (20 ft)
wide, and approximately 244 m (800 ft) long, was excavated into the bottom of the
216-B-3A lobe to improve percolation.

2.3.5.3 216-B-3B Pond. This pond was returned to service in June 1984, after the dike
repair. It is roughly rectangular and is currently dry. It has been unused since 1985, and
was dredged in 1986. Up to 2 m (7 ft) of material was removed in the dredging process to
level the bottom of the pond. The removed material was placed along the north shore of the
216-B-3 Pond. It is listed as an active waste management unit (WHC 1991a).

The 216-B-3B lobe is surrounded by “Danger” waming signs. However, these are due
to Ecology requirements and there is no indication of actual contamination. The whole pond
is surrounded by a light chain barricade and there is a second light chain barricade
surrounding the inlet ditch. It is posted with surface radiation contamination warning signs.

2.3.5.4 216-B-3C Pond. This pond has been active since its construction in 1985. It was
built to handle increased discharge to the 216-B-3 Pond system arising from the
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decommissioning of the Gable Mountain Pond. Unlike the other ponds which were formed
by blocking off a topographic low with an embankment, this lobe was completely excavated
into the ground so that there was no possible chance of embankment failure. The excavation
was done in a coarse gravel layer to increase the infiltration rate. Within the roughly
rectangular depression of the pond, there are a series of distribution channels running the
length of the pond bottom. This is the lowest elevation pond in the 216-B-3 Pond series.
Eventually, the 216-B-3C Pond will become the main disposal pond in the 216-B-3 Pond
system although under the current low flow conditions, most of the inflow can percolate
through the 216-B-3 and -3A Ponds.

2.3.5.5 216-E-28 Contingency Pond. The 216-E-28 Contingency Pond is approximately 30
acres in size and is divided into three lobes. It was built to receive effluents and is being
held in reserve for any future embankment failures. It was built in 1986 and has never been
used. Along with the pond, a pipeline approximately 915 m (3,000 ft) long was built to
connect the contingency pond to the various suppliers to the 216-B-3 Pond system. From
this pipeline, an extension has been added so that there is now a pipeline connection around
the 216-B-3 Pond’s main lobe. Effluent will be diverted into the 216-B-3A Lobe when the
216-B-3 Pond’s Closure/Postclosure Plan is implemented. Bypass pipelines around the 216-
B-3A Lobe to the 216-B-3B and 216-B-3C Lobes are in the design phase.

2.3.5.6 216-A-25 Gable Mountain Pond. The 216-A-25 Gable Mountain Pond was a 71
acre natural depression located 1.6 km (1 mi.) south of the west end of Gable Mountain. It
was the largest seepage disposal facility of the several Hanford ponds. In 1957 it was
commissioned for service to receive cooling water from the 202-A Building. Gable
Mountain Pond routinely received low level liquid wastewater from the 202-A Building, the
242-A Evaporator, the 244-AR Vault, 200 East Area Powerhouse, and the 241-A Tank Farm
(WHC 1991a). Waste reached Gable Mountain Pond through the PUREX Cooling Water
line. This pipeline, made of corrugated metal, was broken and capped when the Gable
Mountain Pond was decommissioned in 1987. Between its commissioning in 1957 and its
decommissioning in 1987, the pond received approximately 307,000,000,000 L
(8,110,000,000 gal) of liquid mixed waste (Coony and Thomas 1989). The radionuclides
contained in the waste streams disposed at this site include 2¢!Am, °H, '%Ru, ®7Cs, *"Pm,
%8r, and plutonium (Brown et al. 1990; WHC 1991a).

Although the pond has received low levels of chemically and radioactively
contaminated wastes since its startup, a single unplanned release (UPR-200-E-34) on June 11,
1964 resulted in relatively large quantities of short and long-lived mixed fission products to
216-B-3 Pond, Gable Mountain Pond, and the ditch associated with 216-B-3 Pond (216-B-3-1
Ditch). Bentonite clay was introduced to the pond bottom as an attempt to tie-up
radionuclides in the upper sediment layers after the release (Maxfield 1979). Copper sulfate
was added on two occasions to eliminate the algae and invertebrate life, thus breaking the
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important links in the food chain of the migratory water fowl. The desired water
concentration was 3 p/m (Maxfield 1979).

Clean-up actions were started in July 1984. The stabilization was completed in
December 1988. The unit was backfiiled with clean pit run soil and cobbles to a minimum
of 1 m (2 ft) above the original shoreline (Hlayward 1989). The pond was re-vegetated after
a 0.3 m (1 ft) layer of topsoil was spread over the entire backfilled area. Wells 699-53-47,
699-55-50C, and 699-52-52 monitor the groundwater beneath the site of the backfilled pond

(WHC 1991a).

2.3.5.7 216-N-8 Pond. Also known as "West Pond" or "West Lake", the 77,800 m? 216-
N-8 Pond serves as a natural basin for a large watershed area. It is located 1.2 km (75 mi)
northwest of Gable Mountain Pond, and was an infermittent seasonal unit prior to expanding
Gable Mountain Pond use.

After Gable Mountain Pond started receiving large volumes of wastewater in 1958, the
water table was raised in the general area and the 216-N-8 Pond became permanent.
Although it was never directly used as waste disposal unit, it contains relatively high amounts
of radionuclides having the highest gross alpha concentrations of all the 200 Areas ponds
(Strait and Moore 1981). The actual source of the contamination is unknown. Prior to the
existence of the 216-N-8 Pond, the area was used as a sewage sludge disposal site for the
early Hanford construction camp. Consequently high levels of alkalinity and phosphate have
been measured in the pond, which are attributed to the sewage sludge disposal.

2.3.5.8 2101-M Pond. Located in the 200-SS-1 Operable Unit near the 200-E Steam Plant,
the 2101-M Pond became operational in 1953 and receives smali volumes of steam
condensate and overflow drain wastewater from the 2101-M Building heating and air
conditioning system. In addition, the pond has received barium chloride laboratory waste
solutions estimated at less than 2,000 L/yr (500 gal/yr), and 1 to 10 kg/yr (2 to 22 1b) of
nitric and hydrochloric acid. The pond is a RCRA waste management unit and an
application for closure has been submitted. The closure plan has been prepared, sampling
has been completed, and closure is awaiting regulatory approval The pond is encompassed
by a light-weight chain barricade with "RCRA WASTE SITE DO NOT DISTURB," and
"DRY ROT" warning signs. The pond is covered with heavy vegetation and a few small
trees. Two berms of soil, trending east-west, lie on either side of the pond.

2.3.5.9 216-B-2-1 Ditch/UPR-200-E-32. The 216-B-2-1 Ditch is the northernmost of the
three ditches (216-B-2-1, 216-B-2-2, and 216-B-2-3). It was an open ditch 4,6 m (15 ft)
wide at ground level, 1.8 m (6 ft) deep, and approximately 1,067 m (3,500 ft) long.
Operational from April 1945 to November 1963, the ditch conveyed steam condensate,
process cooling water, and chemical sewer from the 221-B Building and water from the
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284-E Powerhouse to the 216-B-3 Pond via the 216-B-3-1 Ditch (Maxfield 1979). From
March 1952 until its closing, it also conveyed 241-CR Vault cooling water (DOE/RL 1991a).

The 216-B-2-1 Ditch was closed after the unplanned release UPR-200-E-32 occurred.
In November 1963, a coil leak developed in the 221-B Building 6-1 Tank, which stored the
cesium-rare earth fraction of the fission product stream. The leak caused gross
contamination of the 207-B Water Retention Basin and the head end of this ditch. After
damming the 216-B-2-1 Ditch 300 m (1,000 ft} from its head, the contaminated basin water
was flushed into the ditch. The total volume of liquid to be discharged to the ditch during
this incident was estimated to be 4,900,000 L (1,300,000 gal) 4,200,000 L (1,100,000 gal)
of which were low activity level cooling water. A sample was taken and analyzed to
estimate the amount of activity released. The '4!Cs content was determined insignificant.
Only *Cs (30 Ci) and *°Sr (0.05 Ci) were considered pertinent (Maxfield 1979). Another
source estimated that less than half a liter of highly contaminated waste from the 221-B
Ruilding 6-1 tank contents was discharged to the retention basin (Maxfield 1979).

2.3.5.10 216-B-2-2 Ditch/UPR-200-E-138. The 216-B-2-2 Ditch was built to replace the
216-B-2-1 Ditch, and was active from November 1963 to May 1970. It was an open ditch
approximately 4.6 m (15 ft) wide at ground level, 1.8 to 2.4 m (6 to 8 ft) deep at the upper
end, and 1,067 m (3,500 ft) long. Until January 1965, it transported and percolated the 284-
E Powerbouse waste, 241-CR Vault cooling water, 221-B Building cooling water and steam
condensate, and chemical sewer to the 216-B-3 Pond. From January 1965 until November
1967, it also carried the 241-BY ITS Unit cooling water. Until February 1968, it transported
241-CR Vault cooling water and the 221-B Building cooling water without the 284-E
Powerhouse waste and the steam condensate. Until April 1970, the site received cleanup
waste from 207-B Retention Basin.

Unplanned release UPR-200-E-138 occurred on March 22, 1970. An estimated 1,000
Ci *°Sr release occurred while attempting to measure the liquid level of product storage tank
8-1. The waste was sprayed with several small water hoses down the 221-B Building floor
drain and chemical sewer, that led to the 216-B-2-2 Ditch and the 216-B-3 Pond (Maxfield
1979). The 207-B Retention Basin was bypassed and was not contaminated as a result of this
unplanned release. On March 23, 1970, earthen dams were built to keep as much
contamination out of the 216-B-3 Pond as possible. Radiation levels of 500 R/h 7.6 cm (3
in.) from the pipe gallery existed. Water samples from the 216-B-3 Pond reached a
maximum *°Sr concentration of 1.7 x 10 xCi/ml (Maxfield 1979).

After this release, the piping from the 221-B Building was flushed to the 216-B-2-2
Ditch. It was then backfilled and a new ditch, the 216-B-2-3 Ditch, was excavaied parallel

and south of the entire length of the old ditch. Cooling water was then routed through the
new ditch,
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2.3.5.11 216-B-2-3 Ditch. The 216-B-2-3 Ditch replaced the 216-B-2-2 Ditch after the *°Sr
leak in 1970 (Maxfield 1979). It was an open ditch approximately 6 m (20 ft) wide at
ground level, 1.8 to 2.4 m (6 to 8 ft) deep and the upper end, and 1,219 m (4,000 ft} long.
Until 1973, it carried and percolated 241-CR Vault cooling water, 221-B Building cooling
water, and condenser cooling water from the 241-BY Tank Farm ITS-1 and ITS-2 units.
After 1973, the ditch no longer carried the condenser cooling water from the 241-RY Tank
Farm ITS-1 and ITS-2 units. It was backfitled and replaced with a parallel polyethylene
pipeline west of the 218-E-12A Burial Ground in 1987 (WHC 1991a). A corrugated metal
pipeline located at the east end of the 216-B-2 Ditches has been in place since 1945 to carry
the waste stream from the 216-B-2 Ditches to the 216-B-3 Ditches. This underground
pipeline is approximately 550 m (1,800 ft) long. The area is posted as an underground
radioactive material zone.

2.3.5.12 216-B-3-1 Ditch/UPR-200-E-34. The 216-B-3-1 Ditch was in service from April
1945 to July 1964 (Stenner et al. 1988). It was 975 m (3,200 ft) long, 1.8 m (6 ft) wide,
and approximately 1.8 m (6 ft) deep. It carried mixed waste (Maxfield 1979) from the 216-
B-2-1 Ditch to the 216-B-3 Pond, although much of the waste infiltrated through the ditch
bottom (Stenner et al. 1988). The head of the ditch is about 1,980 m (6,500 ft) northeast of
the 221-B Building.

Waste streams include 221-B Building steam condensate, process cooling water and
chemical sewer waste; 284-E Powerhouse water; 241-CR Vault cooling water; 242-A
Evaporator cooling water; 202-A Building process waste; condenser condensate; air sampling
vacuum pump seal cooling water, and chemical sewer and acid fractionator condensate; and
241-BY Tank Farm condenser cooling water (Stenner et al. 1988).

Unplanned Release UPR-200-E-34 affected this ditch. It occurred in June 1964 when a
coil leak from the F-15 PUREX Tank released an estimated 10,000 Ci of short- and long-
lived fission products (Meinhardt and Frostenson 1979). The contamination went through the
216-B-3-1 Ditch to the 216-B-3 Pond. Gable Mountain Pond was also affected. Remedial
action was taken to kill the algae and precipitate the fission products. The 216-B-3-1 Ditch
was backfilled and replaced by the 216-B-3-2 Ditch.

In 1971, 10-mil plastic sheets were placed over a new 10-cm (4-in.) layer of sand. The
sheets were overlapped 1 m (2 ft) to provide an effective root barrjer. The sheeting was then
covered with 46 cm (18 in.) of sand and topped with 10 cm (4 in.) of gravel to prevent
erosion by the wind. The entire ditch was treated in this fashion, except for the 30 m (100
ft) nearest the head of the ditch located at the western boundary of operable unit 200-BP-11.
At the eastern end of the ditch, the treated area is about 30 m (100 ft) wide. This is where
the 216-A-29 Ditch had intersected this ditch. This area experienced swampy conditions
when both ditches were operational. The plastic barrier has been effective in limiting
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radioactive contaminated weed growth (Maxfield 1979). The stabilization work also covered
the 216-B-3-2 Ditch location.

2.3.5.13 216-B-3-2 Ditch. The 216-B-3-2 Ditch is located south of, and replaced, the 216-
B-3-1 Ditch. Itis 1,128 m (3,700 ft) long, 4.6 m (15 ft) wide at ground level, and 1.2 to
2.4 m (4 to 8 ft) deep. Operational use of this ditch began in July 1964 and was terminated
in September 1970 after it became contaminated with *°Sr (UPR-200-E-138) in March 1970
(Maxfield 1979). Maximum dose rates at the head of the ditch, following the unplanned
release measured 450 mR/h. The ditch was backfilled following the unplanned release

(WHC 1991a).

The ditch carried the following waste to the 216-B-3 Pond system: 221-B Building
steam condensate and process cooling water; 284-E Powerhouse water; 241-CR Vault cooling
water; 242-A Evaporator cooling water; 202-A Building process waste; condenser water; air
sampling vacuum pumps seal cooling water; chemical sewer waste; acid fractionator
condensate; 241-BY Tank Farm condenser cooling water; and WESF cooling water (Stenner
et al. 1988).

2.3.5.14 216-B-3-3 Ditch/UPR-200-E-51, The 216-B-3-3 Ditch began service in September
1970 and is currently active. It trends south of, and sub-parallel to the ditches that it
replaced. The ditch is 1,128 m (3,700 ft) long, 6 m (20 ft) wide at ground level, and 1.8 m
(6 ft) deep. One unplanned release (UPR-200-E-51) is associated with this ditch. It
occurred in May 1977 when 15 kg of cadmium nitrate was released from tank TK-324 in the
202-A Building in the PUREX Plant Aggregate Area. The contamination passed through the
216-B-3-3 Ditch and a portion of it reached the 216-B-3 Pond. Currently, the ditch is on an
annual survey schedule.

2.3.5.15 216-B-20 Trench. From 1952 to 1958, liquid wastes containing uranium and
fission products resulting from the bismuth phosphate separations process were removed from
underground storage tanks for uranium recovery. After the uranium was recovered, the
cesium and strontium content of the effluent stream was reduced by precipitate scavenging.
The resultant supernatant liquor was released to the ground in the BC Cribs and Trenches.
The 216-B-20 through 216-B-34 Trenches, as well as the 216-B-52, -53A, -53B, -54, and -58
Trenches are located in the BC Controlled Area, south of the southern entrance to the 200
East Area.

The 216-B-20 through 216-B-22 Trenches are parallel and trend northeast. The
216-B-20 Trench is 150 m (500 ft) long, 3 m (10 ft) wide, has a design depth of 4 m (12 ft),

and was divided into 19 m (62.5 ft) sections by 1.2 m (4 ft) high earth dams. Eight sections
of dispersion pipe were placed along the side slope to the bottom of the unit.
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During August 1956, the 216-B-20 Trench received 4,680,000 L (1,240,000 gal) of
scavenged tributyl phosphate waste, which is high salt and neutral/basic. The liquids
disposed to this trench contained ferrocyanide, nitrate, phosphate, sodium, and sulfate based
conpounds. Radionuclides contained in the waste stream at the time of discharge included
4.4 Ci of %Co, 1,500 Ci of ¥*7Cs, 790 Ci of *Sr, 10,000 Ci of 1%Ru, 1.3 g of plutonium
and 350 kg of uranium (Maxfield 1979). This trench was constructed with a weak wooden
cover approximately 0.6 m (2 ft) above the trench bottom. A survey identified collapse
potential for this trench (Ortiz 1974). The low height of the structure, the small size of the
wood used, and the age, combined with its probable collapse during backfilling, suggests that
the current collapse potential is minimal.

When the specific retention capacity of the trench was reached, it was deactivated by
disconnecting the short section of above ground piping connecting each trench to the
permanant underground line (see Figure 2-9). After the piping was removed, it was disposed
in a shallow, 1 to 1.2 m (3 to 4 ft), trench located between cribs 216-B-29 and 216-B-53A.
The deactivated trench was then backfilled with excavated material which was stored adjacent
to it. In 1969, the trenches were covered with 15 ¢m (6 in.) of gravel (DOE/RL 1991a).

2,3.5.16 216-B-21 Trench. The 216-B-21 Trench is located on the west side of the 216-B-
20 Trench. It is 150 m (500 ft) long, 3 m (10 ft) wide, has a design depth of 4 m (12 ft),
and was divided into 19 m (62.5 ft) sections by 1.2 m (4 ft) high earth dams. Eight sections
of dispersion pipe were placed along the side slope to the bottom of the unit.

Between September and October 1956, the 216-B-21 Trench received 4,670,000 L
(1,230,000 gal) of scavenged tributyl phosphate waste, containing ferrocyanide, nitrate,
phosphate, sodium, and sulfate based compounds. Radionuclides contained in the waste
stream at the time of discharge included 6.5 Ci of ®Co, 370 Ci of '37Cs, 740 Ci of *Sr,
15,000 Ci of %Ry, 10 g of plutonium, and 680 kg of uranium (Maxfield 1979). This trench
was constructed with a weak wooden cover approximately 0.6 m (2 ft) above the trench
bottom. A survey identified collapse potential for this trench (Ortiz 1974). The low height
of the structure, the small size of the wood used, and the age, combined with its probable
collapse during backfilling, suggests that the current collapse potential is minimal.

2.3.5.17 216-B-22 Trench. The 216-B-22 Trench is Iocated on the west side of the 216-B-
21 Trench. It is 150 m (500 ft) long, 3 m (10 ft) wide, has a design depth of 4 m (12 ft),

and was divided into 19 m (62.5 ft) sections by 1.2 m (4 ft) high earth dams. Eight sections -

of dispersion pipe were placed along the side slope to the bottom of the unit.

During October 1956, the 216-B-22 Trench received 4,740,000 L (1,250,000 gal) of
scavenged tributyl phosphate waste, containing ferrocyanide, nitrate, phosphate, sodium, and
sulfate based compounds. Radionuclides contained in the waste stream at the time of
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discharge included 13 Ci of %Co, 45 Ci of *"Cs, 410 Ci of *Sr, 30,000 Ci of '°Ru, 2.6 g
of plutonium, and 420 kg of uranium (Maxfield 1979). This trench was constructed with a
weak wooden cover approximately 0.6 m (2 ft) above the trench bottom. A survey identified
collapse potential for this trench (Ortiz 1974). The low height of the structure, the small size
of the wood used, and the age, combined with its probable collapse during backfilling,
suggests that the current collapse potential is minimal.

2.3.5.18 216-B-23 Trench. The 216-B-23 through 216-B-28 Trenches are in a east-west
trending group south of the 216-B-20 through 216-B-22 group. The 216-B-23 Trench is
150 m (500 ££) long, 3 m (10 ft) wide, approximately 3 m (10 ft) deep, and divided into 19
m (62.5 ft) long sections by 1.2 m (4 ft) high earth dams (DOE/RL 1991a). Eight sections
of dispersion pipe were placed along the side slope to the bottom of the unit. The side
slopes are 1.5:1.

During October 1956, the 216-B-23 Trench received 4,520,000 L (1,190,000 gal) of
scavenged tributyl phosphate waste. Radionuclides contained in the waste stream at the time
of discharge included 6.7 Ci of ®Co, 110 Ci of *’Cs, 150 Ci of *Sr, 15,000 Ci of '°°Ru,
1.8 g of plutonium, and 160 kg of uranium (Maxfield 1979). This trench was constructed
with a weak wooden cover approximately 0.6 m (2 ft) above the trench bottom. A survey
identified collapse potential for this trench (Ortiz 1974). The low height of the structure, the
small size of the wood used, and the age, combined with its probable collapse during
backfilling, suggests that the current collapse potential is minimal.

When the specific retention capacity of the trench was reached, it was deactivated by
disconnecting the short section of above ground piping connecting each trench to the
permanent underground line (see Figure 2-9). After the piping was removed, it was disposed
in a shallow, 1 to 1.2 m (3 to 4 ft), trench located between cribs 216-B-29 and 216-B-53A.
The deactivated trench was then backfilled with excavated material which was stored adjacent
to it. In 1969, the trenches were covered with 15 cm (6 in.) of gravel (DOE/RL 1991a).

2.3.5.19 216-B-24 Trench. The 216-B-24 Trench is immediately south of the 216-B-23
Trench. It is 150 m (500 £) long, 3 m (10 ft) wide, approximately 3 m (10 ft) deep
(Maxfield 1979), and divided into 19 m (62.5 ft) long sections by 1.2 m (4 ft) high earth
dams (DOE/RL 1991a). The side slopes are 1.5:1. Eight sections of dispersion pipe were
placed along the side slope to the bottom of the unit.

Between October and November 1956, the 216-B-24 Trench received 4,700,000 L
(1,200,000 gal) of scavenged tributyl phosphate waste, containing ferrocyanide, nitrate,
phosphate, sodium, and sulfate. Radionuclides contained in the waste stream at the time of
discharge included 10 Ci of %°Co, 130 Ci of 1*’Cs, 180 Ci of *Sr, 23,000 Ci of '®Ru, 7.7 g
of plutonium, and 250 kg of uranium (Maxfield 1979). This trench was constructed with a

WHC.29/6-22-92/02827A

2-59



==k AD QO W] O WA (9% —
DS + o8

15"
16
7
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

DOE/RL-92-05
Draft A

weak wooden cover approximately 0.6 m (2 ft) above the trench bottom. A survey identified
coilapse potential for this trench (Ortiz 1974). The collapse potential appears to be small
because the weakness of the cover design probably caused most of it to collapse during
backfilling.

2.3.5.20 216-B-25 Trench. The 216-B-25 Trench is immediately south of the 216-B-24
Trench. It is 150 m (500 ft) long, 3 m (10 ft) wide, approximately 3 m (10 ft) deep, and
divided into 19 m (62.5 ft) long sections by 1.2 m (4 ft.) high earth dams (DOE/RL 1991a).
The side slopes are 1.5:1. Eight sections of dispersion pipe were placed along the side slope
to the bottom of the unit.

Between November and December 1956, the 216-B-25 Trench It received 3,760,000 L
(990,000 gal) of scavenged tributyl phosphate waste, containing ferrocyanide, nitrate,
phosphate, sodium, and sulfate. Radionuclides contained in the waste stream at the time of
discharge included 6.9 Ci of %Co, 56 Ci of *’Cs, 210 Ci of %Sr, 16,000 Ci of %Ry, 2 g of
plutonium, and 150 kg of uranium (Maxfield 1979). This trench was constructed with a
weak wooden cover approximately 0.6 m (2 ft) above the trench bottom. A survey identified
collapse potential for this trench (Ortiz 1974). The low height of the structure, the small size
of the wood used, and the age, combined with its probable collapse during backfilling,
suggests that the current collapse potential is minimal.

2.3.5.21 216-B-26 Trench. The 216-B-26 Trench is immediately south of the 216-B-25
Trench. It is 150 m (500 ft) long, 3 m (10 ft) wide, approximately 3 m (10 ft) deep, and
divided into 19 m (62.5 ft) long sections by 1.2 m (4 ft) high earth dams (DOE/RL 1991a).
The side slopes are 1.5:1. Eight sections of dispersion pipe were placed along the side slope
to the bottom of the unit.

Between December 1956 and February 1957, the 216-B-26 Trench received 5,880,000
L (1,550,000 gal) of scavenged tributyl phosphate waste, containing ferrocyanide, nitrate,
phosphate, sodium, and sulfate. Radionuclides contained in the waste stream at the time of
discharge included 11 Ci of ®Co, 950 Ci of 1*7Cs, 1,100 Ci of ®Sr, 24,000 Ci of 106Ry, 2.5
g of plutonium, and 590 kg of uranium (Maxfield 1979). This trench was constructed with a
weak wooden cover approximately 0.6 m (2 ft) above the trench bottom. A survey identified
collapse potential for this trench (Ortiz 1974). The collapse potential appears to be small
because the weakness of the cover design probably caused most of it to collapse during
backfilling,

2.3.5.22 216-B-27 Trench. The 216-B-27 Trench is immediately south of the 216-B-26
Trench. It is 150 m (500 ft) long, 3 m (10 ft) wide, approximately 3 m (ten ft) deep, and
divided into 19 m (62.5 ft) long sections by 1.2 m. (4 ft) high earth dams (DOE/RL 1991a).
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The side slopes are 1.5:1. Eight sections of dispersion pipe were placed along the side slope
to the bottom of the unit.

Between February and April 1957, the 216-B-27 Trench received 4,420,000 L
(1,170,000 gal) of scavenged tributyl phosphate waste, containing ferrocyanide, nitrate,
phosphate, sodium, and sulfate. Radionuclides contained in the waste stream at the time of
discharge included 7.6 Ci of ®Co, 34 Ci of *’Cs, 600 Ci of *Sr, 17,000 Ci of °°Ru, 0.7 g
of plutonium, and 340 kg of uranium (Maxfield 1979). This trench was constructed with a
weak wooden cover approximately 0.6 m (2 £t) above the trench bottom. A survey identified
collapse potential for this trench (Ortiz 1974). The low height of the structure, the small size
of the wood used, and the age, combined with its probable collapse during backfilling,
suggests that the current collapse potential is minimal.

2.3.5.23 216-B-28 Trench/UN-200-E-83, The 216-B-28 Trench is immediately south of the
216-B-27 Trench. It is 150 m (500 ft) long, 3 m (10 ft) wide, approximately 3 m (10 ft)
deep, and divided into 19 m (62.5 ft) long sections by 1.2 m (4 ft) high earth dams
(DOE/RL 1991a). The side slopes are 1.5:1. Eight sections of dispersion pipe were placed
along the side slope to the bottom of the unit.

Between April and June 1957, the 216-B-28 Trench received 5,050,000 L (1,330,000
gal) of scavenged tributyl phosphate waste, containing ferrocyanide, nitrate, phosphate,
sodium, and sulfate. Radionuclides contained in the waste stream at the time of discharge
included 2.3 Ci of ®Co, 23 Ci of ¥’Cs, 110 Ci of *°Sr, 5,200 Ci of 1%Ru, 5.6 g of
plutonium, and 300 kg of uranium (Maxfield 1979). This trench was constructed with a
weak wooden cover approximately 0.6 m (2 ft) above the trench bottom. A survey identified
collapse potential for this trench (Ortiz 1974). The collapse potential appears to be small
because the weakness of the cover design probably caused most of it to collapse during
backfilling.

In May 1958 radioactive rabbit and coyote feces were found scattered over the ground
surface of the desert as far as 2.5 miles south, east, and west of the BC Cribs and Trenches.
It is supposed that a badger or some other animal burrowed into the 216-B-28 Trench and
exposed a radioactive salt layer. Rabbits and coyotes ingested the contaminated salts and
defecated over an approximately 4 square mile area of undisturbed land covered by sagebrush
and cheat grass. Surface contamination is spread throughout. This contaminated area,
known as the BC Controlled Area, was given the unplanned release number UN-200-E-83.

2.3.5.24 216-B-29 Trench. The 216-B-29 through 216-B-34 Trenches were constructed in
an east-west trending group northwest of the 216-B-23 through 216-B-28 group. The

216-B-29 Trench is 150 m (500 ft) long, 3 m (10 ft) wide, 3 m (10 ft) deep, and divided into
two sections by a 1.5 m (5 ft) high and 1.5 m (5 ft) wide earthen dam at the center. Eight
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sections of dispersion pipe were placed along the side slope to the bottom of the unit. These
trenches also have wooden covers, and are considered a collapse hazard (Ortiz 1974). The
low height of the structure, the small size of the wood used, and the age, combined with its
probable collapse during backfilling, suggests that the current collapse potential is minimal.

The 216-B-29 Trench, the northernmost of the group, received 4,840,000 L (1,280,000
gal) of waste containing ferrocyanide, nitrate, phosphate, sodium, and sulfate based
compounds during June and July 1957. Radionuclides contained in the waste stream at the
time of discharge included 7.1 Ci of %°Co, 59 Ci of *Cs, 190 Ci of ®Sr, 16,000 Ci of
106Ry, 1.1 g of plutonium, and 340 kg of uranium Maxfield 1979).

2.3.5.25 216-B-30 Trench. The 216-B-30 Trench is south of the 216-B-29 Trench. Itis
150 m (500 ft) long, 3 m (10 ft) wide, 3 m (10 ft) deep, and divided into two sections by a
1.5 m (5 ft) high and 1.5 m (5 ft) wide earthen dam at the center. Eight sections of
dispersion pipe were placed along the side slope to the bottom of the unit.

During July 1957, the 216-B-30 Trench received 4,780,000 L (1,260,000 gal) of
scavenged tributyl phosphate waste, containing ferrocyanide, nitrate, phosphate, sodium, and
sulfate. Radionuclides contained in the waste stream at the time of discharge included 1.7 Ci
of ®Co, 3,400 Ci of ¥7Cs, 600 Ci of *Sr, 3,900 Ci of 1%Ru, 2.1 g of plutonium, and 88 kg
of wranium (Maxfield 1979). This trench was constructed with a weak wooden cover
approximately 0.6 m (2 ft) above the trench bottom. A survey identified collapse potential
for this trench (Ortiz 1974). The low height of the structure, the small size of the wood
used, and the age, combined with its probable collapse during backfilling, suggests that the
current collapse potential is minimal.

2.3.5.26 216-B-31 Trench. The 216-B-31 Trench is south of the 216-B-30 Trench. It is
150 m (500 ft) long, 3 m (10 ft) wide, 3 m (10 ft) deep, and divided into two sections by a
1.5 m (5 ft) high and 1.5 m (5 ft) wide earthen dam at the center. Eight sections of
dispersion pipe were placed along the side slope to the bottom of the unit.

Between July and August 1957, the 216-B-31 Trench received 4,740,000 L (1,250,000
gal) of scavenged tributyl phosphate waste, containing ferrocyanide, nitrate, phosphate,
sodium, and sulfate. Radionuclides contained in the waste stream at the time of discharge
included 2.7 Ci of %Co, 28 Ci of 1¥7Cs, 210 Ci of *Sr, 6,100 Ci of ®Ru, 5.2 g of
plutonium, and 120 kg of uranium (Maxfield 1979). This trench was constructed with a
weak wooden cover approximately 0.6 m (2 ft) above the trench bottom. A survey identified
collapse potential for this trench (Ortiz 1974). The low height of the structure, the small size
of the wood used, and the age, combined with its probable collapse during backfilling,
suggests that the current collapse potential is minimal.
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2.3.5.27 216-B-32 Trench. The 216-B-32 Trench is south of the 216-B-31 Trench. It is
150 m (500 £t) long, 3 m (10 ft) wide, 5 m (10 ft) deep, and divided into two sections by a
1.5 m (5 ft) high and 1.5 m ( 5 ft) wide earthen dam at the center, FEight sections of
dispersion pipe were placed along the side slope to the bottom of the unit.

Between August and September 1957, the 216-B-32 Trench received 4,770,000 L
(1,260,000 gal) of scavenged tributyl phosphate waste, containing ferrocyanide, nitrate,
phosphate, sodium, and sulfate. Radionuclides contained in the waste stream at the time of
discharge included 1.7 Ci of %Co, 130 Ci of **7Cs, 260 Ci of *°Sr, 3,800 Ci of 1%Ru, 2.6 g
of plutonium, and 11 kg of uranium (Maxfield 1979). This trench was constructed with a
weak wooden cover approximately 0.6 m (2 ft) above the trench bottom. A survey identified
collapse potential for this trench (Ortiz 1974). The low height of the structure, the small size
of the wood used, and the age, combined with its probable collapse during backfilling,
suggests that the current collapse potential is minimal.

2.3.5.28 216-B-33 Trench. The 216-B-33 Trench is south of the 216-B-32 Trench. It is
150 m (500 ft) long, 3 m (10 fi) wide, 3 m (10 ft) deep, and divided into two sections by a
1.5 m (5 ft) high and 1.5 m (5 ft) wide earthen dam at the center. Eight sections of
dispersion pipe were placed along the side slope to the bottom of the unit.

Between September and October 1957, the 216-B-33 Trench received 4,740,000 L
(1,250,000 gal) of scavenged tributyl phosphate waste, containing ferrocyanide, nitrate,
phosphate, sodium, and sulfate. Radionuclides disposed to the trench include 37Cs, 1%Ru,
20Sr, plutonium, and uranium. Radionuclides contained in the waste stream at the time of
discharge included 1.4 Ci of %®Co, 270 Ci of 1*’Cs, 41 Ci of *Sr, 3,200 Ci of '®Ru, 12 g of
plutonium, and 20 kg of uranium (Maxfield 1979). This trench was constructed with a weak
wooden cover approximately 0.6 m (2 ft) above the trench bottom. A survey identified
collapse potential for this trench (Ortiz 1974). The low height of the structure, the small size
of the wood used, and the age, combined with its probable collapse during backfilling,
suggests that the current coliapse potential is minimal.

2.3.5.29 216-B-34 Trench. The 216-B-34 Trench is south of the 216-B-33 Trench. It is
150 m (500 ft) long, 3 m (10 ft) wide, 3 m (10 ft) deep, and divided into two sections by a
1.5 m (5 ft) high and 1.5 m (5 ft) wide earthen dam at the center. Eight sections of
dispersion pipe were placed along the side slope to the bottom of the unit.

During October 1957, the 216-B-34 Trench received 4,870,000 L (1,290,000 gal) of
scavenged tributyl phosphate waste containing ferrocyanide, nitrate, phosphate, sodium, and
sulfate. Radionuclides contained in the waste stream at the time of discharge included 0.6 Ci
of ®Co, 17 Ci of ¥7Cs, 41 Ci of *°Sr, 1,400 Ci of %Ru, 5.7 g of plutonium, and 85 kg of
uranium (Maxfield 1979). This trench was constructed with a weak wooden cover
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approximately 0.6 m (2 ft) above the trench bottom. A survey identified collapse potential
for this trench (Ortiz 1974). The low height of the structure, the small size of the wood
used, and the age, combined with its probable collapse during backfilling, suggests that the
current collapse potential is minimal.

2.3.5.30 216-B-35 Trench. The 216-B-35 through 216-B-42 Trenches are inactive waste
management units located about 60 m (200 ft) due west of the 241-BX Tank Farm. They are
77 m (252 ft) long, 3 m (10 ft) wide, and 3 m (10 ft) deep Maxfield 1979). These trenches
received first-cycle high salt, neutral/basic supernatant waste from the 221-B Building
(Maxfield 1979).

The 216-B-35 Trench is the southernmost of the group. Between February and March
1954, it received 1,060,000 L (280,000 gal) of first-cycle supernatant waste containing
fluoride, nitrate, nitrite, phosphate, sodium acuminate, sodium hydroxide, sodium silicate,
and sulfate based compounds. Radionuclides contained in the waste stream at the time of
discharge included 430 Ci of 1*’Cs, 240 Ci of *Sr, 230 Ci of [°Ru, 1.2 g of plutonium, and
17 kg of uraninm (Maxfield 1979).

When the specific retention capacity of the trench was reached, it was deactivated by
disconnecting the short section of above ground piping connecting it to the permanent
underground line (see Figure 2-9). The deactivated trench was then backfilled to grade.
Stabilization of the trench site was completed on October 19, 1982, and consisted of the
addition of 1 m (2 ft) of topsoil treated with 2,4-d amine and seeded with thickspike, crested,
and Siberian wheatgrasses (WHC 1991a).

2,3.5.31 216-B-36 Trench. The 216-B-36 Trench is north of the 216-B-35 Trench. It is 77
m (252 ft) long, 3 m (10 ft) wide, and 3 m (10 ft) deep (Maxfield 1979). The unit was
deactivated by removing the aboveground piping when specific retention was reached
(Maxfield 1979).

The trench, active from March to April 1954, received 1,940,000 L (510,000 gal) of
high salt, neutral/basic first-cycle supernatant waste from the 221-B (Maxfield 1979).
Compounds in the liquid disposed to this site fluoride, nitrate, nitrite, phosphate, sodium
aluminate, sodium hydroxide, sodium silicate, and sulfate based compounds. Radionuclides
contained in the waste stream at the time of discharge included 770 Ci of *7Cs, 490 Ci of
281, 470 Ci of %Ry, 0.8 g of plutonium, and 16 kg of uranium (Maxfield 1979).

2.3.5.32 216-B-37 Trench. The 216-B-37 Trench is north of the 216-B-36 Trench. It
received first-cycle bottoms from the 242-B Waste Evaporator (Maxfield 1979). The unit
was deactivated by removing the aboveground piping when specific retention was reached
(Maxfield 1979).
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The trench, active during August 1954, received 4,320,000 L (1,140,000 gal) of first-
cycle bottoms waste from the 242-B Waste Evaporator (Maxfield 1979). The waste is high
salt and neutral/basic. Compounds in the liquid disposed to this site include fluoride, nitrate,
nitrite, phosphate, sodium, sodium aluminate, sodium hydroxide, sodium silicate, and sulfate
based compounds. Radionuclides contained in the waste stream at the time of discharge
included 1 Ci of ®Co, 3,100 Ci of ¥7Cs, 16 Ci of *°Sr, 500 Ci of °Ru, 2 g of plutonium,
and 3.6 kg of uranium (Maxfield 1979).

2.3.5.33 216-B-38 Trench. The 216-B-38 Trench is north of the 216-B-37 Trench, Itis 77
m (252 ft) long, 3 m (10 ft) wide, and 3 m (10 ft) deep (Maxfield 1979). The unit was
deactivated by removing the aboveground piping when specific retention was reached
(Maxfieid 1979).

The trench, active during July 1954, received 1,430,000 L (380,000 gal) of high salt,
neutral/basic first-cycle supernatant waste from the 221-B Building (Maxfield 1979).
Compounds in the liquid disposed to this site fluoride, nitrate, nitrite, phosphate, sodium
aluminate, sodium hydroxide, sodium silicate, and sulfate based compounds. Radionuclides
contained in the waste stream at the time of discharge included 510 Ci of ¥7Cs, 1,900 Ci of
208r, 560 Ci of '°Ru, 1.2 g of plutonium, and 42 kg of uranium (Maxfield 1979).

2.3.5.34 216-B-39 Trench. The 216-B-39 Trench is north of the 216-B-38 Trench. It is
77 m (252 ft) long, 3 m (10 ft) wide, and 3 m (10 ft) deep (Maxfield 1979). The unit was
deactivated by removing the aboveground piping when specific retention was reached
(Maxfield 1979).

The trench, active from December 1953 to November 1954, received 1,470,000 L.
(390,000 gal) of high salt, neutral/basic first-cycle supernatant waste from the 221-B Building
(Maxfield 1979). Compounds in the liquid disposed to this site fluoride, nitrate, nitrite,
phosphate, sodium aluminate, sodium hydroxide, sodium silicate, and sulfate based
compounds, Radionuclides contained in the waste stream at the time of discharge included
450 Ci of 37Cs, 23 Ci of *Sr, 65 Ci of 1%Ru, 1.5 g of plutonium, and 5.8 kg of uranium
(Maxfield 1979).

2.3.5.35 216-B-40 Trench. The 216-B-40 Trench is north of the 216-B-3% Trench. It is 77
m (252 ft) long, 3 m (10 ft) wide, and 3 m (10 ft) deep (Maxfield 1979). The unit was
deactivated by removing the aboveground piping when specific retention was reached
(Maxfield 1979).

The trench, active from April to July 1954, received 1,640,000 L (430,000 gal) of high
salt, neutral/basic first-cycle supernatant waste from the 221-B Building (Maxfield 1979).
Compounds in the liquid disposed to this site include fluoride, nitrate, nitrite, phosphate,
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sodium aluminate, sodium hydroxide, sodium silicate, and sulfate based compounds.
Radionuclides contained in the waste stream at the time of discharge included 350 Ci of
137¢sg, 280 Ci of %Sr, 240 Ci of °%Ru, 1 g of plutonium, and 35 kg of uranium (Maxfield
1979).

2.3.5.36 216-B-41 Trench. The 216-B-41 Trench is north of the 216-B-39 Trench. Itis 77
m (252 ft) long, 3 m (10 ft) wide, and 3 m (10 ft) deep (Maxfield 1979). The unit was
deactivated by removing the aboveground piping when specific retention was reached
(Mazxfield 1979).

OO ~1IONULR W

11 The trench, active during November 1954, received 1,440,000 L (380,000 gal) of high
12 salt, neutral/basic first-cycle supernatant waste from the 221-B Building (Maxfield 1979).
13, Compounds in the liquid disposed to this site include fluoride, nitrate, nitrite, phosphate,

14 sodium aluminate, sodium hydroxide, sodium silicate, and sulfate based compounds.

15" Radionuclides contained in the waste stream at the time of discharge included 890 Ci of

16  '37Cs, 47 Ci of *Sr, 130 Ci of '°°Ru, 0.3 g of plutonium, and 7.5 kg of uranium (Maxfield
17 1979).

19 2.3.5.37 216-B-42 Trench. The 216-B-42 Trench is west of the 216-B-35 Trench. The
20  216-B-42 Trench is 76 m (252 feet) long, 3 m (10 feet) wide, and 3 m (10 feet) deep. The

21  sides of the excavation have a slope of 1.5:1. .
22
23 The trench, active from Januvary to February 1955, received 1,500,000 L (396,200 gal) .

74  of scavenged tributyl phosphate supernatant waste from the 221-U Building. The waste

25  contains a high salt content and is neutral to basic in pH. Compounds contained in the waste
26  include ferrocyanide, nitrate, phosphate, sodium, and sulfate. Radionuclides contained in the
77  waste stream at the time of discharge included 10 Ci of ®Co, 96 Ci of *’Cs, 1,100 Ci of
28 %Sr, 1,500 Ci of 1%Ru, 10 g of plutonium, and 630 kg of uranium (Maxfield 1979).

30  2.3.5.38 216-B-52 Trench. The 216-B-52 Trench is parallel to and immediately north of
31  the 216-B-23 through -28 group of trenches in the BC Controlled area. It is 180 m (580 ft)
32  long, 3 m (10 ft) wide, 2.4 m (8 ft) deep, and divided in half by earthen dams and has a
33  wood cover. The low height of the structure, the small size of the wood used, and the age,
34  combined with its probable collapse during backfilling, suggests that the current collapse

35  potential is minimal.

37 The trench, active from December 1957 to January 1958, received 8,530,000 L

38 (2,250,000 gal) of scavenged tributyl phosphate waste from the tributyl phosphate recovery
39  process in the 221-U Building (Maxfield 1979), containing ferrocyanide, nitrate, phosphate,
40 sodium, and sulfate. Radionuclides contained in the waste stream at the time of discharge
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included 4.5 Ci of ®Co, 340 Ci of *'Cs, 11 Ci of *Sr, 8,600 Ci of °Ru, 19 g of
plutonium, and 30 kg of uranium (Maxfield 1979).

2.3.5.39 216-B-53A Trench. The 216-B-53A, -53B, -54, and -58 Trenches were operated
in the mid 1960’s. They are located in the BC Controlled Area. The 216-B-353A Trench is
18 m (60 ft) long, 3 m (10 ft) wide, and 3 m (10 ft) deep. It is divided in half by an earthen
dam across the center of the trench. A “sisalkraft" cover (a wooden frame consisting of 1 x
2’s and 2 x 4’s covered with sisalkraft tar paper) was placed over each trench while in
operation. The low height of the structure, the small size of the wood used, and the age,
combined with its probable collapse during backfilling, suggests that the current collapse
potential is minimal.

The 216-B-53A Trench received 549,000 L (145,000 gal) of liquid waste from the
Plutonium Recycle Test Reactor in the 300 Area between October and November 1965. The
Hazardous Chemical Inventory in the WIDS database only indicates 1 kg (2 1b) of nitrates
were contained in the waste streams disposed to this trench. Radionuclides contained in the
waste stream at the time of discharge included 5 Ci of °®Ru, 100 g of plutonium, and 23 kg
of uranium (Maxfield 1979).

When the specific retention capacity of the trench was reached, it was deactivated by
disconnecting the short section of above ground piping connecting it to the permanent
underground line (see Figure 2-9). The deactivated trench was then backfilled to grade and
stabilized by adding 0.6 m (2 ft) of topsoil which was seeded with thickspike, Siberian, and
crested wheatgrass.

2.3.5.40 216-B-53B Trench. The 216-B-53B Trench is located in the BC Controlled area,
south of the 216-B-53A Trench. It trends northeast, and is very close to the southeast corner
of the 216-B-53A Trench. The 216-B-53B Trench is 45 m (150 ft) long, 2.4 m (8 ft) wide,
and 3 m (10 ft) deep. It is divided in half by an earthen dam across the center of the trench.
A "sisalkraft" cover (a wooden frame consisting of 1 x 2’s and 2 x 4’s covered with
sisalkraft roofing paper) was placed over each trench while in operation. The low height of
the structure, the small size of the wood used, and the age, combined with its probable
collapse during backfilling, suggests that the current collapse potential is minimal.

The 216-B-53B Trench received 15,100 L (3,990 gal) of liquid waste from the
Plutonium Recycle Test Reactor in the 300 Area between September 1962 and March 1963.
The Hazardous Chemical Inventory in the WIDS database does not show a list of inorganics,
but it is presumed that the waste stream was similar to that which entered 216-B-53A.
Radionuclides contained in the waste stream at the time of discharge included 1 Ci of ®Co, 7
Ci of P7Cs, 10 Ci of ®Sr, 4 Ci of %Ru, 5 g of plutonium, and 9.1 kg of uranium (Maxfield
1979). '
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When the specific retention capacity of the trench was reached, it was deactivated by
disconnecting the short section of above ground piping connecting it to the permanent
underground line (see Figure 2-9). The deactivated trench was then backfilled to grade and
stabilized by adding 0.6 m (2 ft) of topsoil which was seeded with thickspike, Siberian, and
crested wheatgrass.

2.3.5.41 216-B-54 Trench. The 216-B-54 Trench is located in the BC Controlled area,
south of the 216-B-53A and -53B Trenches. It trends east-west. The 216-B-54 Trench is

60 m (200 ft) long, 3 m (10 ft) wide, and 2.4 m (8 ft) deep (Maxfield 1979). It is divided in
half by an earthen dam across the center of the trench. A "sisalkraft" cover (a wooden
frame consisting of 1 x 2’s and 2 x 4’s covered with sisalkraft roofing paper) was placed
over each trench while in operation. The low height of the structure, the small size of the
wood used, and the age, combined with its probable collapse during backfilling, suggests that
the current collapse potential is minimal.

The 216-B-54 Trench received 999,000 L (264,000 gal) of liquid waste from the
Plutonium Recycle Test Reactor in the 300 Area between March 1963 and October 1965.
The Hazardous Chemical Inventory in the WIDS database indicates that only 100 kg (220 1b)
of nitrates were contained in the waste stream disposed to this trench. Radionuclides
contained in the waste stream at the time of discharge included 10 Ci of '%Ru, 5 g of
plutonium, and 9.1 kg of uranium (Maxfield 1979).

When the specific retention capacity of the trench was reached, it was deactivated by
disconnecting the short section of above ground piping connecting it to the permanent
underground line (see Figure 2-9). The deactivated trench was then backfilled to grade and
stabilized by adding 0.6 m (2 ft) of topsoil which was seeded with thickspike, Siberian, and
crested wheatgrass.

2.3.5.42 216-B-58 Trench. The 216-B-58 Trench is located in the BC Controlled area,
south of the 216-B-54 and -53B Trenches. It trends east-west. The 216-B-38 Trench is 60
m (200 ft) long, 3 m (10 ft) wide, and 2.4 m (8 ft} deep (Maxfield 1979). Earthen dams
divide the 216-B-58 Trench into 8-m (25-ft) sections, each of which was covered by a
“sisalkraft" cover (a wooden frame consisting of 1 x 2°s and 2 x 4’s covered with sisalkraft
roofing paper) while in operation. A corrugated 122 cm (48 in.) STL pipe is placed along
the bottom. The trench also contains a wooden cover that creates a collapse potential (Ortiz
1974). The low height of the structure, the small size of the wood used, and the age,
combined with its probable collapse during backfilling, suggests that the current collapse
potential is minimal.

The 216-B-58 Trench received 999,000 L (264,000 gal) of liquid waste from the
Plutonium Recycle Test Reactor in the 300 Area between March 1963 and October 1965.
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The Hazardous Chemical Inventory in the WIDS database indicates that only 100 kg (220 1b)
of nitrates were contained in the waste stream disposed to this trench, Radionuclides
contained in the waste stream at the time of discharge inciuded 2.4 Ci of %Co, 7.7 Ci of
157Cs, 10 Ci of *°Sr, 7 Ci of 1%Ru, 6.7 g of plutonium, and 9.1 kg of uranium (Maxfield
1979).

When the specific retention capacity of the trench was reached, it was deactivated by
disconnecting the short section of above ground piping connecting it to the permanent
underground line (see Figure 2-9). The deactivated trench was then backfilled to grade and
stabilized by adding 0.6 m (2 ft) of topsoil which was seeded with thickspike, Siberian, and
crested wheatgrass.

2.3.5.43 216-B-63 Trench. The 216-B-63 Trench, a RCRA facility, is located northeast of
the 221-B Building and originates approximately 366 m (1,200 ft) east of Baltimore Avenue.
It is an open, unlined earthen trench, approximately 1.2 m (4 ft) wide at the bottom, 427 m
(1,400 ft) long, and 3 m (10 ft) deep. The trench, closed at one end, did not convey
effluent to other facilities. The side slope is 1.5:1. There is a 5.1 cm (2 in.) rockfill for the
first 3.1 m (10 ft) of the trench and there is a 40.6 cm (16 in.) CSTL SCH 10 inlet pipe
about 1.5 m (5 ft) long that enters the trench 1 m (3 ft) below grade.

The 216-B-63 Trench received effluents from floor drains and chemical sewers in the
221-B, 225-B, and 271-B Buildings via the 207-B Retention Basin (WHC 1991a). It was
also to be used as an emergency discharge point for B Plant cooling water, but has never
received that stream. Average discharge into the 216-B-63 Trench ranged from 378 to
1,408,000 L/day (100,000 to 400,000 gal/day) during normal operations. Routine discharge
to the trench was discontinued in February 1992.

The only documented hazardous effluent discharged to the trench consisted of
demineralizer recharge effluent and compressor cooling water from the 221-B Building.
From 1970 to 1985, the demineralizer recharge effluent contained aqueous H,80, and NaOH
solutions; after 1985, the cation column effluent was treated with sodium carbonate and the
anion column effluent was treated with monosodium phosphate to maintain a combined pH
between 4 and 10. As of 1987, the waste discharged to 216-B-63 was no longer considered
to be “Dangerous Waste” under WAC 173-303. According to a study done by Meinhardt
and Frostensen (1979), radiological discharges to the trench were relatively low with a total
beta discharge of 8.7 Ci, and approximately 7.6 kg (16.7 Ib) of uranium.

In August 1970, the 216-B-63 Trench was dredged (after UPR-200-E-138). The
dredgings, reading approximately 3,000 ct/min of beta/gamma activity, were buried in the
218-E-12B Burial Ground.
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2.3.6 Septic Tanks and Associated Drain Fields

Septic tanks and associated drain fields are designed to accept sanitary sewer effluent
from the buildings in the B Plant Aggregate Area. The locations of the septic tanks and
drain fields are shown on Figure 2-8.

2.3.6.1 2607-EB Septic Tank and Tile Field. The 2607-EB Septic Tank and Tile Field
was activated in 1951 and is currently generating about 0.02 m® of sanitary wastewater and
sewage per day. The waste management unit is listed as nonhazardous and nonradioactive.
Adjacent to the septic tank is a drain field composed of vitrified clay pipe, concrete pipe, or
drain tile forming the main line and laterals from the tank.

2.3.6.2 2607-EH Septic Tank and Drain Field, Data in the WIDS files show the 2607-EH
Septic Tank was built in 1983 and remains in use today. The unit includes a drain field
receiving about 1,36 m® of sanitary wastewater and sewage per day. It is believed to be
located on the west side of Baltimore Avenue adjacent to the east side of the 2101-M
Building.

2.3.6.3 2607-EK Septic Tank and Drain Field. The 2607-EK Septic Tank and drain field
are located about 60 m (200 ft) east of Baltimore Avenue and 200 m (700 ft) south of the
2607-E8 Septic Tank. The tank and drain field were constructed in 1980, The tank receives
about 24,200 L (6,395 gal) (64% of capacity) of waste per day. The septic tank is believed
to have a 57,000 to 72,000 L (15,000 to 19,000 gal) capacity. The drain field is about 2,200
ft> and is operating at about 387% of its design capacity.

2.3.6.4 2607-EM Septic Tank and Drain Field. The 2607-EM Septic Tank and drain field
are located southeast of the Akron Avenue and 4th Street intersection. The system was built
in 1984 and receives waste from the 2721-E Building. The septic tank receives
approximately 6,380 L (1,685 gal) of waste per day which is estimated to be 50% of the
design capacity. The tank has a maximum capacity of 20,000 L (5,000 gal). The associated
drain field is 1,320 ft> and is operating at about 170% of its design capacity.

2.3.6.5 2607-EN Septic Tank and Drain Field. The 2607-EN Septic Tank is not identified
in the Tri-Party Agreement. It was put into service sometime prior to 1980. The tank is
situated about 30 m (100 ft) south of the 2727-E Building. The 2607-EN Septic Tank has a
9,500 L (2,500 gal) capacity and receives an estimated 2,060 L/day (545 gal/day). The
waste drains to a 360 ft2 drain field. The tank, at this input level, is at 32% capacity, while
the drain field is running at 200% of capacity.

2.3.6.6 2607-EO Septic Tank and Drain Field. The 2607-EQ Septic Tank is located about
46 m (150 ft) west of the 2711-E Building. This tank is not included in the Tri-Party
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Agreement. The tank holds 9,500 L (2,500 gal) and has 2,120 L (560 gal) of daily input. It
discharges to a 780 ft? drain ficld. The tank is operating at 33% of capacity and the drain
field is running at 95% capacity.

2.3.6.7 2607-EP Septic Tank and Drain Field., The 2607-EP Septic Tank and Drain Field
were constructed in 1984. The septic tank is adjacent to the northeast corner of building
2721-EA. The tank receives about 1,875 L (495 gal) of waste per day, approximately 49%
of its designed capacity. The drain field is operating at about 131% of its capacity.

2.3.6.8 2607-EQ Septic Tank and Drain Field. The 2607-EQ Septic Tank is located
approximately 46 m (150 ft) southeast of the Ames Avenue and 2nd Street intersection. This
system was built in 1985 and consists of a 40,000 L (10,000 gal) septic tank and a 4,644 ff*
drain field. Approximately 10,500 L (2,770 gal) of waste are discharged to the tank per day,
about 41% of its design capacity. The drain field is operating at an estimated 79% capacity.

2.3.6.9 2607-ER Septic Tank. Data contained in the WIDS database lists the 2607-ER
Septic Tank’s location as 150 m (500 ft) southeast of the Akron Avenue and 4th Street
intersection between the 2607-EP and 2607-EM Septic Tanks. The septic tank is actually
Jocated southwest of the Akron Avenue and the 4th Street intersection where Baltimore
Avenue is intersected by railroad tracks. The 2607-ER Septic Tank has an estimated 4,000 L
(1,000 gal) capacity. Information pertaining to the system’s design capacity and daily waste
estimates were not contained in the WIDS files. '

2.3.6.10 2607-E1 Septic Tank and Drain Field. The 2607-E1 Septic Tank is currently
active. The drain field entered operation in 1970 (WHC 1991a). The 2607-El Septic Tank
is located about 60 m (200 ft) northeast of the intersection of Baltimore Avenue and 4th
Street and the drain field is north of the tank. The tank is constructed of reinforced concrete
with 25-cm (10-in.) walls and floor and dimensions of 8 x 3.2 x 4 m (25 x 10.5 x 13 ft)
deep. 1t is designed to serve 400 people with an average retention period of 24 hours (WHC
1991a). Estimated waste inflow is 21,555 L/day (5,695 gal/day) (42% of capacity), but it is
expected that the input wiil increase to 29,837 L/day (7,883 gal/day).

The drain field is constructed of 10-cm (4-in.) diameter vitrified clay pipe, concrete
pipe, or drain tile with a minimum of 8 linear feet per capita. The laterals are spaced 2.4 m
(8 ft) apart and are open jointed (WHC 1991a). The drain field covers 8,376 f* and is
currently operating at 90% capacity.

2.3.6.11 2607-E2 Septic Tank and Drain Field. The 2607-E2 Septic Tank is not in the
Tri-Party Agreement, but is located in the 200-SS-1 Operable Unit. It is about 60 m (200 ft)

northeast of the intersection of Baltimore Avenue and 1st Street. It has a volume of 25,000
L (6,620 gal) and has a daily input of 2,380 L (630 gal). There are two drain fields
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associated with this tank, the original field having an area of 913 m? (9,831 ft?) and a new
drain field of 2,300 m? (25,000 ft?). There is no indication in the literature as to whether
they are both active or not.

2.3.6.12 2607-E3 Septic Tank and Tile Field. The 2607-E3 Septic Tank is an active waste
management unit located about 100 m (400 ft) north of the 221-B Building. The septic tank
became operational in 1944 having a 292 person capacity and receiving about 14.4 m® of
sanitary wastewater and sewage per day from the B Plant Aggregate Area facilities. The
septic tank is 4.15 m (13.6) deep and is constructed of reinforced concrete. The tile field is
comprised of 10 cm (4 in.) vitrified clay pipe and drain tile. The laterais are open jointed
and are spaced 2.4 m (8 ft) apart. The septic tank and tile field contain no radionuclides or
hazardous chemicals. It is listed in the nonhazardous/nonradioactive waste category (WHC
1991a). A WIDS General Summary Report indicates that mixed waste may have been
introduced to the tile field. Information in the general summary report is sketchy and
incomplete. The tile field associated with this septic tank is believed to be the same tile field
south of the 218-E-4 Burial Ground.

2.3.6.13 2607-E4 Septic Tank and Tile Field. The 2607-E4 Septic Tank and Tile Field is
an active waste management unit located 60 m (200 ft) northeast of the 221-B Building. The
unit became operational in 1944 and currently receives about 0.24 m® of sanitary wastewater
and sewage per day. The WIDS indicate the septic tank and tile field contain no
radionuclides or hazardous chemicals and is in the nonhazardous/nonradioactive waste
category (WHC 1991a), However, the septic tank and tile field are marked with
underground radiation warning signs.

2.3.6.14 2607-E7B Septic Tank. The WIDS state that the active 2607-E7B Septic Tank
has a 900-L (240-gal) capacity and is located immediately northwest of the intersection of
Baltimore Avenue and 4th Street (Figure 2-8) (WHC 1991a).

2.3.6.15 2607-E8 Septic Tank and Drain Field. The 2607-E8 Septic Tank was built in
1978 and is presently operational. The tank includes a drain field and is located on the east
side of Baltimore Avenue across from the 2101-M Pond, immediately north of the 2607-EK
Septic Tank. Waste inflow is approximately 7,400 L/day (1,960 gal/day). The drain field
consists of four lateral sets of tiles arranged in a herringbone pattern. The drain field covers
800 m? (9,000 ft%) and is operating at about 29% of capacity.

2.3.6.16 2607-E9 Septic Tank and Drain Field. The 2607-E9 Septic Tank and Drain
Field is located adjacent to the 207-B Retention Basin, Liquid wastes received by the unit
are nonhazardous and nonradioactive. The 242-B Building is the waste source for the 2607-
E9 Septic Tank. The area east of the 242-B Building, where the 2607-ES Septic Tank and
Drain Field are located, is barricaded with a light chain and surface contamination warning
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signs. Contaminated particulate releases from the 241-B Tank Farm are the most likely
source for the surface contamination.

2,3.6.17 2607-E11 Septic Tank and Drain Field. This 2607-E11 Septic Tank is located 30
m (100 ft) southeast of the Dry Materials Receiving and Handling Facility. Itis a 8,500 L
(2,250 gal) tank that receives about 3,160 L/day (835 gal/day) of sanitary wastewater and
sewage. There is a 118 m? (1,275 ft?) drain field included in this site. The volume handled
by this system is 55% of the tank’s operational capacity and 87% of the drain field’s
capacity. )

2.3.6.18 2607-GF Septic Tank, The WIDS states that the 2607-GF Septic Tank is north of
the Dry Materials Receiving and Handling Facility and across the railroad tracks that run on
the north of that facility. The tank is listed as active (WHC 1991a).

2.3.6.19 Unnumbered Septic Tanks. There are two new septic tanks located in the 200-
SS-1 Operable Unit. One is adjacent to the 281-E-3 Burial Ground and one is about 215 m
(700 ft) northwest of the intersection of Ames Avenue and 1st Street. Kaiser Engineering
Hanford is responsible for their construction and maintenance. No information on their
volume or discharge was found in the literature.

2.3.7 Transfer Facilities, Diversion Boxes, and Pipelines

Transfer facilities connect the major processing facilities with each other and with the
various waste disposal and storage facilities. Diversion boxes are concrete boxes with
transfer lines leading into both sides. Jumpers in the box allow different lines to be
connected to change the routing of wastes. Pipelines connect the waste generating facilities
with the waste management units. The lines are mainly 7.6 cm (3 in.) diameter stainless
steel pipes with welded joints and may either be enclosed in below grade, steel-reinforced
concrete, or encased within a larger diameter steel pipe. Only pipelines that are suspected to
have leaked are discussed in this AAMSR. A leak in a pipeline may be due to the segmented
nature of its fabrication. Pipelines such as the Purex Cooling Water Line and the segment
connecting the 216-B-2 Ditches to the 216-B-3 Ditches are likely candidates for leaking and
would be more likely to warrant test pit examination than would others. Locations of the
transfer facilities, diversion boxes, and pipelines are shown on Figure 2-9.

2.3.7.1 241-B-151 Diversion Box/UPR-200-E-4, UPR-200-E-73. The 241-B-151 Diversion
Box is an underground structure located approximately 70 m (225 ft) south of the 241-B

Tank Farm. It is made of reinforced concrete and is 6 m (20 ft) long, 3 m (9 ft) wide, and
4.6 m (15 ft) high, It interconnects the 241-B-152 and 241-B-153 Diversion Boxes and the
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241-B and 241-BX Tank Farms. It transferred waste solutions from processing and
decontamination operations to the 241-B and 241-BX Tank Farms.

It was in service from 1945 to 1984, and is now isolated and weather covered.
Radionuclide inventories are not available; however, historical records indicate that the
concrete structure is potentially contaminated with high levels of alpha, beta, and gamma
emitters.

Approximately 10 Ci of fission products were transported to the soil surrounding the
241-B-153 Diversion Box as the result of leakage from the unit in the fall of 1951. Most of
the contaminated soil was removed and transported to a burial ground. The remaining
contamination was covered with about 0.3 m (1 ft) of clean soil (WHC 1991a). This
unplanned release is designated UPR-200-E-4.

Between late 1951 and 1952, leaks and spills from work on the 241-B-151 Diversion
Box contaminated soil surrounding the unit with approximately 10 Ci of fission products.
Most of the contaminated soil was removed and the remaining contaminated areas are
covered with about 0.3 m (1 ft) of clean soil. This unplanned release is documented as
UPR-200-E-73.

2.3.7.2 241-B-152 Diversion Box/UPR-200-E-38, UPR-200-E-74. The 241-B-152
Diversion Box is an underground structure located approximately 60 m (200 ft) south of the
241-B Tank Farm and 12 m (40 ft) west of the 241-B-151 Diversion Box. It is made of
reinforced concrete and is 8.5 m (28 ft) long, 3 m (9 ft) wide, and 4.6 m (15 ft) high. It
interconnects the 241-B-151, 241-BX-153, and 241-B-154 Diversion Boxes and the 241-B
Tank Farms. It transferred waste solutions from processing and decontamination operations
to the 241-B and 241-BX Tank Farms.

It was in service from 1945 to 1984, and is now isolated and weather covered.
Radionuclide inventories are not available; however, historical records indicate that the
concrete structure is potentially contaminated with high levels of alpha, beta, and gamma
emitters.

Unplanned release UPR-200-E-38 occurred on January 4, 1968 when a waste line
leading to the 241-B-152 Diversion Box leaked 221-B Building cell drain waste that caused a
small cave-in at the northeast corner of the box. The hole was backfilled, which reduced
dose rates from § R/h to 20 mrem/h. A small area of the southern portion of the 241-B
Tank Farm affected by aerially deposited contaminants was also covered with clean soil
(Maxfield 1979).
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Unplanned release UPR-200-E-74 occurred in the Spring of 1954 when work on the
241-B-152 Diversion Box contaminated about 5 m? (50 ft%) of surface soil with approximately
1 Ci of mixed fission products, The contamination was removed and buried. Several inches
of clean fill were placed on the contaminated area, rope barriers and radiation zone signs
were installed (WHC 1991a).

2.3.7.3 241-B-153 Diversion Box/UPR-200-E-75, UPR-200-E-6. The 241-B-151 Diversion
Box is an underground structure located approximately 25 m (75 ft) south of the 241-B Tank
Farm and is almost directly north of the 241-B-151 Diversion Box. It is made of reinforced
concrete and is 10 m (34 ) long, 3 m (9 ft) wide, and 10 m (34 ft) high. It interconnects
the 241-B-151 and 241-B-152 Diversion Boxes and the 241-B Tank Farm. It transferred
waste solutions from processing and decontamination operations to the 241-B and 241-BX
Tank Farms.

It was in service from 1945 to 1984, and is now isolated and weather covered.
Radionuclide inventories are not available; however, records indicate that the concrete
structure is potentially contaminated with high levels of alpha, beta, and gamma emitters.

In 1954 an unplanned release (UPR-200-E-6) resulted when waste containing about 1
Ci of fission products leaked from the 241-B-153 Diversion Box and contaminated the soil in
the immediate vicinity. No decontamination information is available.

From 1954 to 1955 work on the 241-B-153 Diversion Box caused a general buildup to
contamination around the unit. The contaminants contained about 1 Ci of fission products.
The site was categorized as low-activity, covered with clean gravel, posted as a radiation
zone, and documented as unplanned release UPR-200-E-75 (WHC 1991a).

2.3.7.4 241-B-154 Diversion Box. The 241-B-154 Diversion Box is located on the
northeast comer of Baltimore Avenue and 7th Street. The diversion box, in service from
1945 to June 1984, was used to transfer various types of waste solutions from processing and
decontamination operations to disposal sites. The 241-B-154 Diversion Box interconnects
241-B-151 and 241-B-152 Diversion Boxes and 221-B Building (WHC 1991a). Itis 11 m
(36 ft) long, 3 m (9 ft) wide and 5 m (17 ft) deep, and is made of 1 m (2 ft) thick concrete
walls. Alpha, beta, and gamma contamination is estimated to be high (WHC 1991a).

2.3.7.5 241-B-252 Diversion Box. The unit transferred waste solutions from processing
and decontamination operations between 1945 and June 1984. The unit is connected to the

241-BX-154 AND 241-B-152 diversion boxes and the 241-B and 241-BY Tank Farms (WHC
1991a).
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2.3.7.6 241-BR-152 Diversion Box. The 241-BR-152 Diversion Box is located 8 m (25 ft)
south of the 241-BX Tank Farm. The unit transferred waste solutions from processing and
decontamination operations between 1948 and June 1984 and is associated with the 241-BX
Tank Farm. It adjoins the 241-BXR-152 Diversion Box on the east. Encasements connect
these diversion boxes with the 241-BXR and 241-BYR Diversion Boxes (WHC 1991a).

2.3.7.7 241-BX-153 Diversion Box, The 241-BX-153 Diversion Box is an inactive waste
management unit located at the southern boundary in the 241-BX Tank Farm. The diversion
box was in service from 1948 until June 1983 transferring waste solutions from processing
and decontamination operations. Located adjacent to and below the diversion box is the 241-
BX-302A Catch Tank that collects waste spilled in the box during transfers (WHC 1991a).
Both units have been isolated and weather covered (Hanlon 1992). The 241-BX-153
Diversion Box interconnects the 241-B-152 and 241-B-155 Diversion Boxes and the 241-BX
and 241-BY Tank Farms.

2.3.7.8 241-BX-154 Diversion Box. The 241-BX-154 Diversion Box is an inactive waste
management unit located about 9 m (30 ft) south of the 221-B Building. The unit was in
service from 1948 until July 1984. The diversion box interconnects the 241-B-252 and 241-
BX-155 Diversion Boxes and the 221-B Building (WHC 1991a). Located adjacent to and
below the diversion box is the 241-BX-302-B Catch Tank that collects waste spilled in the
diversion box during transfers (Hanlon 1992). The 241-BX-154 Diversion Box has been
isolated and stabilized by application of a weather proofing plasticizer (Hanlon 1992).

2.3.7.9 241-BX-155 Diversion Box/UPR 200-E-78. The 241-BX-155 Diversion Box is an
inactive waste management unit and is located about 260 m (850 ft) northeast of B Plant
between Atlanta and Baltimore Avenues. The unit was in service from 1948 until June 1984
transferring various types of waste solutions from processing and decontamination operations.
The 241-BX-155 Diversion Box interconnects the 241-BX-154 Diversion box, 241-BX-Tank
Farm, and 221-B Building (WHC 1991a). Located adjacent to and below the diversion box
is the 241-BX-302C Catch Tank that collects waste spilled in the diversion box during
transfers (WHC 1991a).

Unplanned release UPR-200-E-78 occurred when salt waste containing about 10 Ci of
mixed fission products leaked from the diversion box during pressure testing of lines and
jumpers contaminating about 200 ft* of the surrounding soil. The area was then covered
with clean soil. The unplanned release site has been isolated and stabilized by application of
a weather proofing plasticizer (Hanlon 1992).

2.3.7.10 241-BXR-151 Diversion Box. The 241-BXR-151 Diversion Box is an inactive
waste management unit. The diversion box is located at the southern boundary in the 241-
BX Tank Farm. The unit was in service from 1948 until June 1984 transferring waste
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solutions from processing and decontamination operations. The 241-BXR-151 Diversion Box
is associated with the 241-BX Tank Farm where leak detection and air monitoring are
performed continuously. The unit has been isolated and weather coated (WHC 1991a).

2.3.7.11 241-BXR-152 Diversion Box. The 241-BXR-152 Diversion Box is an inactive
waste management unit. The diversion box is located at the southern boundary in the 241-
BX Tank Farm. The unit was in service from 1948 until June 1984 transferring waste
solutions from processing and decontamination operations. The 241-BXR-152 Diversion Box
is associated with the 241-BX Tank Farm where leak detection and air monitoring are
performed continuously. The unit has been isolated and weather coated (WHC 1991a).

2.3.7.12 241-BXR-153 Diversion Box. The 241-BXR-153 Diversion Box is an inactive
waste management unit. The diversion box is located at the southern boundary in the 241-
BX Tank Farm. The unit was in service from 1948 until June 1984 transferring waste
solutions from processing and decontamination operations. The 241-BXR-153 Diversion Box
is associated with the 241-BX Tank Farm where leak detection and air monitoring are
performed continuously. The diversion box interconnected the 241-B-152 and 241-B-155
diversion boxes and the 241-BX and 241-BY Tank Farms. The unit has been isolated and
weather coated (WHC 1991a).

2.3.7.13 241-BYR-152 Diversion Box. The 241-BYR-152 Diversion Box is located at the
southern boundary within the 241-BX Tank Farm. The 241-BYR-152 Diversion Box is an
inactive waste management unit that operated from 1950 until June 1984 transferring waste
solutions from processing and decontamination operations. Leak detection and air
monitoring are performed continuously within the tank farm in which it is located. The unit
has been isolated and weather covered (WHC 1991a),

2.3.7.14 241-BYR-153 Diversion Box. The 241-BYR-153 Diversion Box is an inactive
waste management unit associated with the 241-BY Tank Farm. The diversion box is located
at the southern boundary in the 241-BX Tank Farm. The unit was in operation from 1950
until June 1984 transferring waste solutions from processing and decontamination operations.
The unit has been isolated and weather covered. Leak detection and air monitoring are
performed continuously within the 241-BX Tank Farm (WHC 1991a).

2.3.7.15 241-BYR-154 Diversion Box. The 241-BYR-154 Diversion Box is an inactive
waste management unit associated with the 241-BY Tank Farm. The diversion box is located
at the southern boundary in the 241-BX Tank Farm. The unit was in operation from 1950
until June 1984 transferring waste solutions from processing and decontamination operations,
The box has been isolated and weather covered. Leak detection and air monitoring are
performed continuously within the 241-BX Tank Farm (WHC 1991a).
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2.3.7.16 241-ER-151 Diversion Box. The active 241-ER-151 Diversion Box is located 275
m (900 ft) southwest of the 221-B Building and is not associated with any tank farm. The
diversion box receives cross-site process and decontamination waste from the 241-UX-154
Diversion Box via the 241-EW-151 Vent Station. Waste is also received from the 241-B
Tank Farm via the 244-BX DCRT. The unit is a reinforced concrete structure with an
attached enclosure for pipe housing. The main section is 14.3 m (43 ft) long by 3 m (10 f1)
wide and 5.6 m (16.7 ft) deep. The pipe housing structure extends 10.5 m (31.5 ft) on the
north side. The 241-ER-151 Diversion Box is associated with the 214-ER-311 Catch Tank.
The area around the diversion box is surrounded by a 1.8 m (6 ft) high chain link fence.

2.3.7.17 241-ER-152 Diversion Box. The 241-ER-152 Diversion Box is an active waste
management unit and is located approximately 55 m (180 ft) southeast of the 224-B Building.
The diversion box was activated in 1945 and transfers various types of waste solutions from
processing and decontamination operations (WHC 1991a). The walls are 0.3 m (1 ft) thick,
and 5 m (15 ft) deep. Located adjacent to and at a lower elevation than the diversion box is
the 241-ER-311 Catch Tank that collects waste spilled in the diversion box during transfers
(Hanlon 1990).

2.3.7.18 242-B-151 Diversion Box. Located at the southern boundary of the 241-B Tank
Farm, the 242-B-151 Diversion Box is an inactive waste management unit that operated from
1945 until June 1984 transferring waste solutions from processing and decontamination
operations.

2.3.7.19 242-B Evaporator Building to 207-B Retention Basin Waste Line. Unplanned
release UN-200-E-79 occurred when five leaks were detected in this line in June 1953. Up
to 2,500 ct/min were detected at points of emission.

The line connecting the 242-B Bvaporator Building and the 207-B Retention Basin is a
10-cm (4-in.) cast iron pipe. It exits the 242-B Evaporator Building on its west side, runs
due south to a point approximately 20 m (70 ft) north of the retention basin, then cuts to the
southwest and enters the basin on the west side.

2.3.7.20 221-B Building to 241-B-361 Settling Tank Waste Line. Unplanned release UN-
200-E-7 occurred on November 30, 1954, when a leak developed in the waste line that
connects the 221-B Building and 216-B-361 Settling Taok. The leak released cell wash water
with 1.7 rem/h contamination (WHC 1991a).

The WIDS database states that the leak occurred in the line connecting the 216-B-361
Settling Tank, but occurred near the 216-B-9 Crib, which is northeast of the settling tank.
The coordinates in WIDS correspond to a location on the waste line near the 216-B-9 Crib.

WHC.29/6-22-92/02827A

2-78




DO 0oO IO RN

DOE/RL-92-05
Draft A

The settling tank was deactivated in 1947 (WHC 1991a) and the waste line to it was rerouted
to 216-B-9, so the release is more correctly associated with the crib.

The line in question is V204, which emerges with seven other lines from the 241-B-154
Diversion box. Line V204 diverges from the unencased group north of the 216-B-361
Settling tank and runs northeast to the 216-B-9 Crib. The other lines continue north to 10th
Street and then branch out to various diversion boxes. Line V204 is 9 cm (3.5 in.) diameter
stainless steel, unencased, and enters the 216-B-9 Crib at invert elevation 205 m (671.7 ft),
approximately 2 m (7 ft) below grade (WHC 1991a). Monitoring Well 299-E28-54 is very
close to the coordinates of the leak.

2.3.7.21 221-B Building to 241-BX-154 Diversion Box Process Line. Two unplanned
releases, in 1951 (UN-200-E-3) and 1972 (UN-200-E-85), are associated with this line. The
pipe was not repaired after the 1951 leak because readings of 120 rem/h were detected with
46 cm (18 in.) of soil remaining over it and further excavation was deemed to be unwise

(WHC 1991a).

The 241-BX-154 Diversion Box is approximately 6 m (20 ft) south of the 221-B
Building, and is connected to it by two unencased lines V335 and V336. These lines are
approximately 1.1 m (3.5 ft) below grade.

2.3.7.22 221-B Building to 241-B-110 Single-Shell Tank Pipeline. In January 1968, a
leak developed in the line connecting Tank 9-2 in the 221-B Building and the 241-B-110
Tank. The coordinates correspond to a location along the three waste lines connecting the
241-B-152 and -153 Diversion Boxes.

2.3.7.23 BCS Crib Line. Two unplanned releases, in March and August 1972 are
associated with the "BCS Crib Line.” The line was sealed with a filter after the March leak
(UN-200-E-103), and since the August leak (UN-200-E-44) occurred at the same coordinates,
it probably resulted from failure of the repairs made after the March incident.

The line that produced these leaks is referred to as the "BCS Crib line", and the
coordinates for these leaks give a location southeast of the 221-B Building, near 10th Street.
The BCS Crib Line carried steam condensate from the B Plant Concentrator to the BCS Crib
(216-B-55).

Lines V200 and V334 are located at the coordinates of the leak. These lines emerge
from sections 10 and 9 of the 221-B Building, respectively, and end at the 241-B-154
Diversion Box. They enter the box at elevation 209 m (685.4 ft), approximately 4 m (12 ft)
below grade. They connect to 8 cm (3 in.) diameter Hanford style nozzles at the box, and
thus would be 9 cm (3.5 in.) stainless steel.

WHC.29/6-22-92/02827A

2-79



O ~IhU B W

B B RO I rgéb—th-a e b
K = OO ~JEON W B N = O

BB L0 0 LD LY W W WD LD W L B (YOI o 6 1}
woomqmmamuwoo‘ﬁoﬁm}ﬁm

DOE/RL-92-05
Draft A

2.3.7.24 221-B Building Cooling Water Line. Unplanned releases UN-200-E-80 and UN-
200-E-1 occurred in June 1946 and 1966, respectively. Metal waste leaked from the line in
1946 and contaminated the surrounding soil with approximately 10 Ci of fission products.
The 1966 leak was approximately 24 m (80 ft) from the 1946 leak and apparently leaked a
similar waste liquid as the 221-B Building was being restarted.

The line is 2904-E-1, a 61 cm (24 in.) diameter cast iron process sewer pipe. It begins
on the south side of B Plant and runs east to the 241-B~154 Diversion Box, then turns north
and proceeds to the 207-B Retention Basin. Approximately 15 m (50 ft) east of Baltimore
Avenue it is converted to 61 cm (24 in.) VC pipe.

2.3.7.25 221-B Building to 224-B Concentration Facility Process Line. Unplanned
release UN-200-E-87 occurred between 1945 and 1953. Subsurface plutonium contamination
was found near buried process lines.

A 61 cm (24 in.) VCP encasement runs from the drain pit on the southwest corner of
the 221-B Building to the southwest corner of the 224-B Concentration Facility. Thirteen
lines run north from the encasement where it runs south of the 224-B Concentration Facility.
The two easternmost of these lines bracket the location of the unplanned release, and are
probably responsible for the seepage. Given the elevation of the bottom of the drain pit from )
which the encasement emerges, the lines are probably approximately 1 m (3 ft) below grade. .

2.3.8 Basins

Retention basins are concrete-lined settling ponds that receive liquids before they
overflow into ditches. Three basins are present in the B Plant Aggregate Area and their
locations are shown on Figure 2-10.

2.3.8.1 207-B Retention Basin. Currently, the 207-B Retention Basin is an active retention
basin for B Plant cooling water and chemical sewer effluent enroute to the 216-B-3 Pond.
The 216-B-2 series ditches, which are parallel to the 216-B-63 Ditch, were initially used to
convey liquid waste from the retention basin. The basin is located 600 m (2,000 ft) north
east of the 221-B Building, immediately south of the 241-B Tank Farm.

The basin is concrete-lined, has a capacity of 3,800 m® (1,000,000 gal), and has
dimensions of 75 m (246 ft) length, 37.5 m (123 ft) width, and 2 m (6.5 ft) depth. Itis
divided into two equal-sized sections. The structure was designed to take only low-level
liquid wastes. The concrete walls of the unit have been contaminated over the years bya
number of incidents involving radioactive water releases. In 1953, the walls were covered
with a coat of tar to seal the residue contamination (Maxfield 1979).
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On November 7, 1963, Unplanned Release UPR-200-E-32 contaminated the 207-B
Retention Basin and 216-B-2-1 Ditch. The release is described in Section 2.3.5.10.
Immediate clean-up actions were taken. Three hundred meters (1,000 ft) of the 216-B-2-1
Ditch was backfilled and replaced with a new ditch, presumably the 216-B-2-2 Ditch based
on its start-up date. The retention basin walls were decontaminated by washing them down
repeatedly with fire hoses, and then they were coated with an asphalt-oil emulsion. Fresh
dirt was spread over the backfilled ditch and around the contaminated soils adjacent to the
retention basin. Some tumbleweeds that had collected in the 207-B Retention Basin at the
time of the unplanned release, were contaminated and removed for disposal. A 2.4-m (8-ft)
chain link fence was erected around the basin later that same month to prevent tumbleweeds
from getting into the basin (Maxfield 1979).

The 207-B Retention Basin is currently active and in use. Some spots with levels of
contamination from 200 to 600 ct/min have been detected on the north side of the basin.
Except for these spots perimeter surveys of the basin indicate only normal background levels
of radiation (WHC 1991a).

2.3.8.2 216-B-59/59B Trench/Retention Basin. Centered approximately 230 m (750 ft)
north of 7th Street the 216-B-39 Trench was designed to receive 221-B Building cooling
water with radionuclide concentrations above those allowed for the existing ponds. The site
was activated in December 1967 and only received a single delivery of approximately
477,000 L (126,000 gal) of waste. The trench was upgraded to a retention basin adding a
hypalon liner and changing the identification number to 216-B-59B. The retention basin
held diverted cooling water for subsequent reprocessing. It was later upgraded by replacing
the hypalon liner with a concrete liner and cover, In addition, minor pumping and piping
modifications were made. The retention basin is currently active and receives diverted
wastes for reprocessing (WHC 1991a).

The retention basin is surrounded by a 2 m (6 ft) high chain link fence. Yellow
contamination flags are adjacent to the western boundary. The concrete retention basin is
about 9 m (30 ft) wide, 40 m (120 ft) long, and 3 m (10 ft) deep, and is situated in a 30 x 60
x 4.6 m (100 x 200 x 15 ft) deep excavation. The excavation has a gravel sub-base beneath
the retention basin and the top of the basin is about 1.5 m (5 ft) below grade.

2.3.8.3 216-B-64 Retention Basin/UN-200-E-64. The 216-B-64 Retention Basin located 75
m (250 ft) west of the 221-B Building was constructed but has not been used with the
exception of an initial test. It may, however, be used in future B Plant Processes. Built in
1974, the purpose of the basin was to receive steam condensate from the 221-B Building that
exceeded release limits. The structure is surrounded by an 2.4 m (8 ft) chain link fence with
surface contamination warnings. The surface contamination was discovered in October 1984
and was given the unplanned release number UN-200-E-64.
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UN-200-E-64 was discovered on October 12, 1984, and is located on the west side of
216-B-64 Retention Basin, It predominantly consists of *’Cs and *°Sr contamination up to
100,000 ct/min. The original source of the release has not been determined, but an
uncapped riser on a nearby pipeline encasement and activities at the nearby 270-E
Condensate Neutralization Tank have been considered. The contamination has been spread
by burrowing ants so that the zone is approximately 2 acres in size. Pesticides and
stabilization methods are being investigated to control the spread (Schmidt et al. 1991).

2.3.8.4 Liquid Effluent Retention Facility. The Liquid Effluent Retention Facility (LERF)
is a temporary effluent-storage area that is currently under construction immediately east of
the 200 East Area and northwest of the 216-B-3 Pond. It will be used for the temporary
storage of effluent prior to its treatment and disposal to a state approved disposal facility
(Olascoaga 1991). The LERF will consist of four basins, each with two impermeable liners,
and capable of containing up to approximately 24,600,000 L (6,500,000 gal) for a total
capacity of 98,400,000 L (26,000,000 gal).

In addition, northeast of the LERF, two 3,785,000 L (1,000,000 gal) tanks constructed
of 80 to 100 mil HDPE have been constructed to store and evaporate monitoring well purge
water.

2.3.9 Burial Sites

Several solid waste burial sites are present in the B Plant Aggregate Area. These
generally consisted of trenches that received contaminated material, then were backfilled and
stabilized.

The locations of all the burial sites in the B Plant Aggregate are shown on Figure 2-11.
A partial inventory of radionuclides disposed to the burial sites is summarized on Table 2-5.

2.3.9.1 200-E Powerhouse Ash Pit. The 200-E Powerhouse Ash Pit is an active waste
management unit. The pit is located about 60 m (200 ft) south of 4th Street across from the
entrance to the Dry Materials Receiving and Handling Facility. The ash pit received ash
from the 200 East Area Powerhouse at a rate of about 9,480 yd®/yr. The ash pit became
active in 1943 and currently contains about 81,000 yd3 of ash. The ash has been analyzed
for EP Toxicity and no hazardous materials were found (WHC 1991a).

2.3.9.2 218-E-2 Burial Ground. The 218-E-2 Burial Ground is located around the railroad
spur north of the 221-B Building. The burial ground consists of nine industrial waste
trenches. The bottom widths are 3.3 m (11 ft), and the lengths range from 30 to 140 m (90

- to 465 ft). The trenches received 0.0031 m® of mixed MFP/TRU dry wastes, which were
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backfilled. Radionuclides released to the trench include **’Cs, %°Ru, *Sr, plutonium, and
uranium. This burial ground is also the location of the 218-E-9 Burial Ground, the above-
ground storage site for fission product equipment.

An inspection on February 21, 1978 disclosed some degree of subsidence associated
with each trench, and ground surface contamination on a number of tumbleweeds near the
north end of the 218-E-9 Burial Ground. Extensive research was done in 1979 to determine
the location of all burial trenches within the bounds of the 218-E-2, -5, -5A, and -9 Burial
Ground radiation zone. The work included viewing aerial photographs and construction
prints, analyzing plant growth patterns, and load testing the ground surface with a 40-ton
vehicle. As a direct result of the research, four previously unrecorded trenches within the
burial grounds were identified: 218-E-2A, 218-E-5, 218-E-5A, and 218-E-9 (Maxfield 1979;
WHC 1991a).

The entire burial ground has been stabilized. Burial grounds 218-E-2, -5, -5A, and -9
were stabilized together as one large field. Burial grounds 218-E-2A and 218-E-4 were
stabilized independently. Contaminated equipment previously stored above ground in these
burial grounds was removed and transported to the 218-E-10 Burial Ground for further
storage or burial. A minimum 0.3 m (1 ft) layer of soil and sand depth was distributed over
the trenches.

The soil was fertilized and a mixture of perennial grasses was planted in October and
November 1980 (WHC 1991a). The re-vegetation efforts were hampered by poor weather
conditions in the late fall,

2.3.9.3 218-E-2A Burial Ground. The 218-E-2A Burial Ground was active from 1945 to
1955 and contains one trench (WHC 1991a). No records or burial inventories are available
to indicate that the 218-B-2A site was ever used as a burial ground. It was used, however,
as an above-ground storage site for regulated equipment (Maxfield 1979).

An inspection of the burial site performed in February 1978 disclosed a number of sink
holes along the center line of the trench, indicating that it had been used for dry waste
burials Maxfield 1979). In 1979, soil was placed over the burial site to bring the surface of
the depressions to ground level.

2.3.9.4 218-E-3 Burial Ground. The 218-E-3 Burial Ground was located in the extreme
southwestern corner of the 200-SS-1 Operable Unit, and was active only in 1954. The burial
ground received construction scrap including metal slip forms, barrels, and timbers from the
202-A Building construction work that had been contaminated with 1%Ru released from the
REDOX Stack. In 1971, the pit was uncovered and surveys found that no measurable alpha,
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beta, or gamma activity remained in the soil or on the equipment. The burial ground was
exhumed and removed from radiation zone status.

2.3.9.5 218-E-4 Burial Ground. The 218-E-4 Burial Ground was thought to have consisted
of two trenches; however, load testing during stabilization failed to identify clearly defined
trenches. Maxfield (1979) reports that construction and repair wastes were buried here, and
indicates that the number of trenches is unknown. Some contaminated equipment that was
stored here was removed. Radionuclides believed to have been disposed to the trenches
include ¥'Cs, 1%Ru, ®Sr, plutonium, and uranjum. The burial ground was stabilized with
the others around it.

2.3.9.6 218-E-5 Burial Ground. The 218-E-5 Burial Ground consists of two trenches.
Trench 1 is 100 m (325 ft) long and 3.3 m (11 ft) wide at the bottom. Trench 2 is 100 m
(325 ft) long and 40 m (125 ft) wide at the bottom. The burial ground received failed
equipment, industrial dry waste, and small boxes. The north end contains railroad boxcars
contaminated with uranyl-nitrate-hexhydrate. Radionuclides released to the trench include
197Cg, %Ry, YSr, plutonium, and uranium. The burial ground was stabilized with the others
around it.

2.3.9.7 218-E-5A Burial Ground. The 218-E-5A Burial Ground is west of the 218-E-5
Burial Ground, and consists of several backfilled trenches with a surface area of 220,000 £t
In 1956, the 218-E-5 Burial Ground received waste from L Cell, known as the 202-A
Building Burial Package, in the form of four large boxes containing failed equipment and
industrial wastes. One of the boxes was damaged while unloading, and the contents were
pushed into the trench. The D-2 Column from the 202-A Building K Cell was buried in this
site as well (Maxfield 1979). Radionuclides released to the trench include *’Cs, '*Ru, *St,
plutonium, and uranium. The area was stabilized with the other trenches around it.

2.3.9.8 218-E-6 Burial Ground. In the fall of 1955 a shack and other wooden items were
collected from the 291-B Stack area and placed in the 218-E-6 Burial Ground. The burial
ground is a 1.2 m (4 ft) deep trench. The collected material was burned and the ashes
covered. Later the burial ground was exhumed and stabilized by seeding with wintergraze,
crested, Siberian, and thickspike wheatgrasses. The burial ground has since been released
from radiation zone status.

2.3.9.9 218-E-7 Burial Ground. The 218-E-7 Burial Ground is located about 30 m (100 ft)
south of the 222-B Building. It consists of three underground vaults containing about 170 m’®
of mixed fission products and TRU solid mixed waste deposited from 1947 until 1952. Two
of the vaults are 0.9 m? (10 ft?) by 4 m (12 ft) deep constructed of 5 x 5 cm (2 x 2 in.)
wooden planking. The top of each vault is 1.5 m (5 ft) below grade and both have open
bottoms. The third vault is an 2.4 m (8 ft) diameter concrete culvert pipe 8 m (25 ft) deep.
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The pipe has a 22 cm (9 in.) thick concrete cover and a 30 ¢cm (12 in.) thick concrete floor.
Radionuclides contained within the waste include *’Cs, 1%Ru, *°Sr, plutonium, and uranium
(Anderson et al. 1991). The wooden vaults create a collapse potential.

Currently, the burial ground is approximately 4.6 m (15 ft) wide by 9 m (30 ft) long
and is delimited by a light-weight chain barricade with surface contamination and potential
cave-in hazard warning signs. The southern edge of the burial ground is adjacent to a small
outdoor Kaiser Engineers storage site. Non-native grass and Russian thistle cover
approximately 70% of the delimited surface.

2.3.9.10 218-E-9 Burial Ground. The 218-E-9 Burial Ground is located with the 218-E-2,
-2A, -4, -5, and -5A group. This burial ground was an above-ground storage site for fission
product equipment that became contaminated in the uranium recovery program at the tank
farm. It never appears to have been a burial ground (Maxfield 1979).

2.3.9.11 218-E-10 Burial Ground. The 218-E-10 Burial Ground is the current, active
burial ground for the B Plant facility. It is located in the 200-BP-1Q Operable Unit in the
northwest corner of the B Plant Aggregate Area. It is about 610 m (2000 ft) northwest of
the B Plant separations building. The burial ground became active in February 1960, and is
also known as 200 East Industrial Waste No. 10.

This waste management unit will consist of 17 north-south running trenches and one
east-west running trench. The east-west trench has bottom dimensions of 30.5 m (100 ft) by
4.6 m (15 ft). North-south trench 1 is 400 m (1300 ft) by 4.6 m (15 £t) and is 7.3 m (24 ft)
deep. North-south trenches 2 through 8 are 250 m (805 ft) to 350 m (1145 ft) long by 4.9 m
(16 ft) and are 4.6 m (15 ft) deep. North-south trenches 9 through 17 are empty at this time,

The 218-BE-10 Burial Ground has received 21,764 m® of solid, mixed waste consisting
of mixed industrial wastes, failed PUREX equipment, 69 PUREX cover blocks, and 4
PUREX centrifuge blocks. The burial ground is partially stabilized.

2.3.9.12 200-East Area Construction Pit. From 1945 through 1955, the 200-East Area
Construction Pit, located west of the 200 East Area fence was used as a nonhazardous solid
waste pit for broken blocks of concrete foundation and other structures (WHC 1991a). There
have been no known chemicals dumped into this unit (Stenner et al. 1988). The large gravel
pit has been abandoned. Native vegetation now grows in and around the pit excavation.

2.3.9.13 200-E8 Borrow Pit Demolition Site. The 200-E8 Borrow Pit, an active thermal
treatment (detonation) pit, became operational in August 1984. It is a RCRA facility located
southwest of the 218-E-10 Burial Ground, west of the 200 East Area fence, and just north of
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the 200-East Area Construction Pit. The 200-E8 Borrow Pit had the following detonations in
1984: Isopropyl Ether 8 L, 1,4-Dioxane 1,250 mL, 2-Butoxyethanol 19 L, Methyl Ethyl
Ketone 177 mL, Hydrogen Peroxide 11.36 L, Dioxane 946 mL, Sodium Azide 473 mL, and
Phosphoric Acid 189 L. No detonations took place in 1985 or 1986.

2.3.10 Unplanned Releases

Sixty-two unplanned releases are included in the B Plant Aggregate Area. Most of the
releases have been included in the Tri-Party Agreement or are associated with an existing
waste management unit. These unplanned releases and their associated waste management
units will be addressed together in this study. Table 2-6 summarizes the known information
for each unplanned release and, where applicable, lists the waste management unit to which
it is related. Most of the information available for the unplanned releases is derived from the
WIDS sheets. The locations of all the unplanned releases in the B Plant Aggregate Area are
shown on Figures 2-12 and 2-13.

2.4 WASTE GENERATING PROCESSES

Several processes have operated in the B Plant Aggregate Area since the construction .
of the original 221-B Building in 1945.

The 221-B Building (B Plant) was the second fuel reprocessing plant at the Hanford
Site to separate plutonium from other fission products. The 221-B Building originally used
the bismuth phosphate process to recover plutonium from irradiated uranium fuel pellets and
operated from 1945 to 1952. In 1968, the plant was restarted with a new process to recover
cesium and strontium from single-shell tank wastes. The plant continued this mission until
1984, The 221-B Building also has a low-level radioactive waste concentration process that
reduces the volume of wastes by evaporating water from them. This process has not been
utilized since 1986. The 225-B Building includes the WESF, which was designed to convert
strontium and cesium solutions that were recovered at the 221-B Building, crystallize them,
and store them in stainless steel cylinders that are immersed in a cooling water bath. Other
waste generating processes B Plant Aggregate Area include the 242-B Evaporator used to
reduce liquid volume in single-shell tanks and two ITS Units (ITS-1 and ITS-2) that directly
evaporated water from single-shell tanks. Equipment conversions were made at 221-B
Building beginning in 1986 to process NCAW and a test quantity of 80,000 L (20,000 gal)
was processed.

Figure 2-14 shows the historical timelines for the waste generating processes. Table
2-7 summarizes the available information about the waste streams produced within the
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aggregate area. The chemicals or radionuclides that are known or suspected to be in the B
Plant Aggregate Area waste streams are listed in Table 2-8 and Table 2-9 lists radionuclides,
organic and inorganic chemicals disposed of at the B Plant Aggregate Area waste
management facilities. These lists have been compiled from inventory data, sampling data
and process descriptions. Section 2.4.1 through 2.4.11 describe the B Plant Aggregate Area
waste generating processes in more detail.

2.4.1 221-B Building Bismuth Phosphate Plutonium Recovery Process

This was the original process for which the 221-B Building was designed and
constructed in 1945, This process was designed to separate and concentrate the small
amounts of plutonium contained in the irradiated fuel pellets produced in the 100 Area
reactors. In the bismuth phosphate process, all of the material contained within the irradiated
fuel pellets was discarded as waste except for the recovered plutonium.

The first step in the bismuth phosphate process was to remove the aluminum cladding
surrounding the fuel. This was done by dropping the pellets into a tank containing a solution
of sodium hydroxide which preferentially dissolved the aluminum surrounding the pellet.
Sodium nitrate was added to the solution to prevent the formation of excessive quantities of
hydrogen gas during the dissolution of the aluminum metal. The waste solution from the
cladding dissolution step contained sodium aluminate, sodium nitrate, and sodium nitrite as
well as small amounts of fission products. This waste solution was combined with the first-
cycle decontamination waste and transferred to single-shell tank storage (Waite 1991).

The next step in the process was to dissolve the uranium and extract the plutonium.
The decladded uranium slugs were rinsed with water and dissolved in 50 to 60% nitric acid.
Excess uranium metal remained in the dissolver as a heel to increase the rate of dissolution.
The completion of the dissolving step was determined by specific gravity that was measured
with a pair of bubbler tubes immersed in the solution (Ballinger and Hall 1991).

The plutonium was recovered from the dissolved uranium solution by adding sodium
nitrate solution to convert the plutonium to the +4 valence state. Next, bismuth nitrate and
phosphoric acid were added. Sulfuric acid was also used at this point in the process. The
resulting precipitate of bismuth phosphate carried 99% of the plutonium with it. This
precipitate was separated from the solution in a solid-bowl centrifuge, and the solution was
transferred to single-shell tank storage as the metal waste stream (Ballinger and Hall 1991).
The metal waste stream contained the bulk of the vranium and approximately 90% of the
long-lived fission products (e.g., *’Cs and *Sr) (Waite 1991).
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Once the plutonium had been extracted in the precipitate, it went through two
decontamination cycles to purify it further. In the first decontamination cycle, the precipitate
was washed in the centrifuge and dissolved in strong nitric acid. The valence of the
plutonium was then adjusted to +6 by the addition of a sodium dichromate solution and a
precipitate of bismuth phosphate was again formed using bismuth nitrate, phosphoric acid,
and sodium metabismuthate. However, this time the precipitate captured some of the fission
products that were not extracted in the first liquid waste stream and the plutonium remained
in solution. The precipitate was separated from liquid product stream, dissolved in nitric
acid, and transferred as a liquid to be mixed with other liquid wastes from the first
decontamination cycle.

Following separation from the waste precipitate, a precipitate containing the plutonium
was formed from the product solution using ammonium fluosilicate, ferrous ammonium
sulfate, bismuth oxynitrate, and phosphoric acid. The plutonium-containing precipitate was
separated from the solution and the solution was transferred to single-shell tank storage along
with the other liquid wastes from the first contamination cycle. The plutonium product
precipitate was dissolved in nitric acid prior to further processing (Ballinger and Hall 1991).
The waste stream from the first decontamination cycle contained almost 10% of the long-
lived fission products and was sent to single-shell tank storage (Waite 1991).

Zee

-1

The second decontamination cycle was performed on the plutonium solution remaining .
from the first decontamination cycle to further purify it by removing additional fission

products from the plutonium solution. The same process was used for the second

decontamination cycle as was used for the first decontamination cycle. The waste stream

from the second cycle contained less than 0.1% of the fission products. This was sent to

single-shell tanks for storage until 1948. Because of limited tank space, the second-cycle

waste supernatant was discharged directly to cribs and trenches from 1948 until the 221-B

Building was shutdown in 1952. This included second cycle material that had previously

been stored in tanks (Waite 1991.)

The product from the bismuth phosphate process was a dilute plutonium nitrate
solution. This was transferred to the 224-B Concentration Facility to be purified and reduced
in volume. The solution was first oxidized with sodium bismuthate. Next, phosphoric acid
was added to precipitate byproduct followed by centrifugation. Product solution was treated
with hydrogen fluoride and lanthanum salt to precipitate by-product. Following separation
by centrifuge, product solution was treated with oxalic acid, hydrofluoric acid, and
lanthanum salt to precipitate plutonium and lanthanum fluoride. These solids were
centrifuged from the solution and washed with water. The plutonium fluoride was
metathesized to plutonium hydroxide by digestion with hot potassium hydroxide. The solid
hydroxides were centrifuged and dissolved in nitric acid to form plutonium nitrate, which
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was transferred in cans to the Isolation Building (the 231-Z Building in the Z Plant
Aggregate Area).

The plutonium nitrate-lanthanum nitrate solution sent to the Isolation Building was
treated with ammonium sulfite and sulfate. It was treated with hydrogen peroxide to form
plutonium peroxide in two precipitations followed by dissolving in nitric acid. The final
plutonium nitrate was concentrated in a still and then concentrated in a sample can by
evaporation to a thick paste. The liquid waste stream from the 224-B Concentration Facility
concentration processing was initially discharged to the 241-B-361 Setiling Tank when
processing began in 1945. The overflow from the settling was discharged to the 216-B-5
Reverse Well.

Beginning in 1947, the 224-B Concentration Facility waste was routed to the 241-B-201
through 241-B-204 (208,000 L, 55,000 gal capacity) Single-Shell Tanks for settling before
being discharged to cribs. This discharge continued until the bismuth phosphate process was
shut down in 1952. The primary concern about the waste streams from the 224-B
Concentration Facility was plutonium. The majority of the plutonium remained in the tanks
after settling, However, the waste from this facility was the primary contributor of
plutonium to the ground from all of the tank waste discharges (Ballinger and Hall 1991).
Figure 2-15 schematically shows the fuel separations processing at the 221-B Building
between 1945 and 1954.

2.4.2 221-B Building Strontium and Cesium Recovery

In 1963, the 221-B Building began recovering strontium, cerium, and rare-earths using
an acid-side, oxalate-precipitation process as part of the Phase I processing for the 221-B
Building Waste Fractionization Project. A centrifuge was used to separate the phases. The
lead, cerium, and rare-carth fractions were dissolved in nitric acid and stored. The strontium
fraction was thermally concentrated and stored. Portions of the strontium and rare earths
produced in Phase I were pumped by underground transfer line to the Semiworks for
purification of the °Sr fraction and separation of the rare-earth fraction in '*#Ce and a rare-
earth fraction including ¥’Pm. Phase I processing at the 221-B Building ended in June 1966
to accommodate Phase III construction.

The objective of the Phase I processing was to restore services to the 221-B Building
after its extended shutdown and to accumulate an inventory of fission products. The Phase I
portion of the project was the installation of facilities necessary to demonstrate a process
system for packaging the long-lived fission products as a small volume concentrated waste.
The purpose of Phase III was to provide waste fractionization facilities in the 221-B Building
for processing high level wastes from PUREX Plant Aggregate Area and the B Plant
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Aggregate Area tank farms into fractions that could be immobilized and contained more
safely.

The Phase III Waste Fractionization processing began at the 221-B Building in 1968.
This process separated the long-lived radionuclides, *°Sr and *’Cs, from high-level PUREX
and REDOX wastes and stored a concentrated solution of ®Sr and ¥’Cs at the 221-B
Building. Individual tanks at the B Plant Aggregate Area contained up to 35 megacuries of
%8y or P7Cs at concentrations up to 10,000 Ci/gal. The combined storage capacity of the
tanks was estimated to be 85 megacuries of *Sr and 25 megacuries of *’Cs.

Three processes were used for the waste fractionization. The first process was the feed
preparation and solvent extraction of current acid wastes generated by the 202-A Building
and stored at PUREX Plant Aggregate Area and REDOX tank farms. The solids in these
wastes contained about 55% of the strontium and 70% of the rare earths. The solids,
consisting mostly of silicates, phosphates, and sulfates, were treated by a carbonate-
hydroxide metathesis solution to convert the sulfates to carbonate-hydroxide solids. These
solids were then separated from the solution by centrifuge and dissolved in nitric acid to
recover the fission products. The dissolved fission products were combined with original
acid waste supernate after it had been treated to form feed for the solvent extraction columns
by adding a metal-ion complexing agent, a pH buffer, and a pH adjustment solution (Bixler
1967).

The feed went through a series of solvent extraction columns. The solvent used was a
mixture of di(2-ethylhexyl) phosphoric acid extractant and tributyl phosphate modifier in a
normal paraffin hydrocarbon diluent. The strontium, cerium, and other rare earths were
extracted from the aqueous phase into the solvent. The aqueous fraction contained the
cesium and was routed to the 241-A or 241-AX underground tank farms in the PUREX Plant
Aggregate Area for temporary storage to allow the decay of short-lived activity (Bixler
1967).

The strontium fraction was stripped from the solvent with dilute nitric acid and
thermally concentrated with the Cell 5 concentrator for storage in tanks in the 221-B Building
Cells 6-8. The cerium and rare-earth fraction was stripped from its solvent with nitric acid,
combined with organic wash wastes, and sent to single-shell tank storage. The solvent was
washed and recycled for reuse.

The second process used was a feed preparation and solvent extraction process for
processing stored sludge wastes from the 241-A, 241-AX, and 241-SX Tank Farms. The

sludge was sluiced with supernate and water and pumped out of the tanks to the 244-AR or
244-SR Vault. At these vaults, the sluicing water was decanted for storage to await
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treatment for cesium removal. The sludge, containing the bulk of the fission products, was
dissolved in nitric acid and transferred to the 221-B Building for treatment,

At the 221-B Building, the rare-earths and strontjnm were precipitated as sulfates using
lead sulfate as a carrier to separate them from iron and aluminum. A sodium hydroxide-
sodium carbonate metathesis was performed to convert the sulfates to hydroxides and
carbonates and to eliminate the bulk of the lead. The product cake was centrifuged,
dissolved with nitric acid, and accumulated for solvent extraction treatment. The solvent
extraction was similar to the solvent extraction for the current acid waste, except that the
waste aqueous fraction from the initial solvent extraction containing the rare-earths and the
solvent wash wastes were thermally concentrated at the 221-B Building using the Celi 20
concentrator and transferred to immobilization processing (in-tank solidification).

The third waste fractionation process was the ion exchange of stored cesium supernates
and sluicing solutions. High-level tank farm supernates and sluicing water containing *’Cs
was passed through an ion-exchange column at the 221-B Building. The cesium and a small
fraction of sodium were adsorbed on a synthetic alumino-silicate zeolite. About 97% of the
adsorbed sodium and 0.5% of the loaded cesium were designed to be removed from the
column with 2 dilute ammonium and carbonate-ammonium hydroxide scrub solution (Bixler
1967). Following this, the remaining cesium was removed with a concentrated mixture of
ammonium carbonate and ammonium hydroxide. The cesium was thermally concentrated in
the Cell 20 concentrator and stored in tanks in 221-B Building Cells 14 and 17. The waste
from the adsorption step was routed directly to in-tank solidification. The column wash
wastes and scrubs were thermally concentrated in the Cell 23 concentrator prior to transfer to
in-tank solidification. In 1974, the 221-B Building began using Cell 38 to perform final
purification of the cesium prior to processing at the WESF. The WESF is described in
Section 2.4.4. The strontium solvent extraction process operated until 1978. Cesium final
purification was ended in 1983 and strontium purification was ended in 1984.

Wastewater continues to be generated from the 221-B Building from heating,
ventilation, and air conditioning (HVAC) systems, floor drains, and steam condensate drains.
This stream is known as the B Plant Chemical Sewer Stream and was disposed of to the 216-
B-2-2 Ditch and the B Ponds until UN-200-E-138 forced the closure of that ditch. From
1970 until February 1992, it was disposed of to the 216-B-63 Ditch. In February 1992, the
effluent piping was revised to allow the chemical sewer stream to be discharged to the B
Plant Cooling Water Stream which ultimately reaches the 216-B-3 Pond. This waste stream
is not specific to any process, and would have been generated throughout B Plant operations.
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2.4.3 221-B Building Waste Concentration Process

The waste fractionization process described in Section 2.4.2 included a thermal
evaporation concentrator in Cell 23 to concentrate process wastewaters prior to disposal.
This system was used to concentrate low-level radioactive waste after the cesium and
strontium waste fractionization process was shut down in 1984. Double-shell tank waste was
received at the 221-B Building to be processed through the low-level waste concentrator until
1986. The 221-B Building received no double-shell tank wastes after April 1986 and
processing of these wastes was complete by late 1986. Other sources of the low-level waste
included miscellaneous sumps and drains in the WESF, which diverted decontamination
waste solutions generated in the WESF process cells. Another contributor was a liquid
collection system located beneath the 40 ceils in the 221-B Building that collected cell
drainage from decontamination work and water washdowns in the processing section of the
221-B Building. The concentrator also processed wastes produced by the cleanout of various
process vessels at the 221-B Building and WESF through 1986 (Peterson 1990a).

The concentrator process consisted of a vertical, single-pass, shell-and-tube thermal-
recirculated and steam-heated evaporator. The evaporator had two bundles of tubes that
contained low-pressure steam to heat the process feed. The tube bundles heated the feed to
the boiling point and vaporized it. The evaporated liquid passed through a high-efficiency
deentrainer to remove entrained liquid droplets and was condensed as process condensate
(Peterson 1990a). The process condensate was disposed of in the 216-B-12 Crib beginning
in May 1967 when disposal to the 216-B-12 Crib began again. In November 1973, the
process condensate was diverted to the 216-B-62 Crib. Disposal continued to this crib until
the concentrator was shut down (RHO 1986). The process condensate is known as the B
Plant Process Condensate Stream. It was not generated before the waste concentration
process.

The steam that was used to heat the feed was condensed by the heating process and was
collected as steam condensate. The steam condensate was disposed of to 216-B-3 Pond until
September 1967. In 1967, it was diverted to the 216-B-55 Crib (Peterson 1990bj. The
steam condensate is known as the B Plant Steam Condensate Stream, Prior to the waste
concentration process, steam would have been used in other processes and condensate would
have been disposed of to cribs or ponds.

The liquid remaining in the evaporator was reduced in volume by the removal of water
through evaporation. The concentrated liquid waste was transferred to tank farm storage.
The concentrator was shut down in January 1987 for repairs to its deentrainment system
(Peterson 1990b). The concentrator was restarted in April 1988 and over 2,000,000 L
(500,000 gal) of flush water were processed through the concentrator to ensure that residuals
from past processing were removed. The flush water was disposed of in double-shell tank
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underground storage (Peterson 1990a). At the present time, the low-level waste from
B Plant is disposed of to double-shell tank storage.

2.4.4 225-B Building Waste Encapsulation and Storage Facility

Four processes were undertaken at the WESF in the 225-B Building located west of,
and attached to, the 221-B Building. Three processes have been discontinued and one
process, capsule storage, is still in operation. The first process was to convert purified
cesium carbonate to cesium chloride. The cesium carbonate was converted to cesium
chloride by the addition of 12 M hydrochloric acid. Carbon dioxide and heat were released
during the reaction. The cesium chloride solution was cooled with a cooling coil and air
sparging through mixing. The offgas from the acidification process was vented through a
deentrainer, condenser, and a scrubber which neutralized the hydrochloric acid. The cesium
chloride solution was transferred to an electrically heated melter crucible which boiled the
liquid away and then melted the cesium chloride salt. The molten cesium chloride was
poured into capsules.

The second process was the process used to convert strontium nitrate to strontium
fluoride. The strontium nitrate was transferred to a precipitation tank and powdered sodium
fluoride was added to precipitate the strontium as a slurry of strontium fluoride. The slurry
was filtered to produce a cake that was allowed to dry and self-heat. The cake was loaded
into a furnace boat which was placed into a furnace at a sintering temperature of 800 °C
(1,472 °F) to remove water and nitrate volatiles. The sintered strontium fluoride was
dumped or air chiseled out of the furnace boat and loaded into a capsule and compacted.

The third process was the encapsulation of the strontium and cesium. Two capsules
were used to encapsulate the material, an inner capsule which contained the cesium or
strontium, and an outer capsule which enclosed the inner capsule. The capsules arrived at
the WESF with one end welded on. Ultrasonic inspection was performed by the
manufacturer to verify weld penetration. At the WESF, the capsules were first degreased
with acetone and weighed. After the inner capsule was filled it was purged with helium and
sealed by welding a cap on the open end. Weld inspection was done visually and by a
helium leak detection process in a vacuum chamber. A final check was done using a bubble
test.

Following testing, the capsules were decontaminated by placing them in a capsule
scrubber and an electropolisher. After decontamination, the capsule was placed into an outer
capsule and a cap was welded onto the open end of the outer capsule. The outer capsules
were subjected to additional inspections using ultrasonic scanning followed by calorimetry to
determine curie levels. The finished capsule was weighed and the known weights of the
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inner and outer capsules subtracted. The net weight of the capsule content was divided into
the curie content to give the curie output per gram. Capsules that did not pass testing were
disassembled and reworked. The contents were removed from the defective capsule and the
process was repeated. The rejected capsule was discarded as solid waste.

The final process conducted at the WESF is capsule storage. The finished capsules
were smear sampled for loose residual contamination and decontamination if necessary. A
surface contamination of less than 200 ct/min was required before the capsule could be stored
in the capsule storage area. The completed capsule transferred to one of 8 capsule storage
pools using pool cell tongs. The capsule was transferred through a transfer aisle filled to a
depth of 3 m (9 ft) with demineralized water and placed in one of the storage pools that was
filled to a depth of 3.3 to 4 m (11 to 13 ft) of water. The water provides both radiation
shielding and a means of removing heat generated by the radioactive decay of the capsule
contents. Each storage pool contains a vertical turbine pump that circulates the pool water
continuously. The recirculated water passes through the tube side of a heat exchanger and is
returned to the bottom of the pool cell. Raw water passes through the shell side of the heat
exchanger to cool the pool water. If pool water becomes contaminated, it is diverted to the
221-B Building low-level waste header (see Section 2.4.3). The time-averaged flowrate of
pool cell water diverted to the low-level waste header is .07 liters/min (.02 gpm). This
flowrate also includes water from additional WESF sources such as cell drains and floor
drains (WHC 1992b). The raw water that is used for cooling passes through the heat
exchanger and is discharged through the 216-B-2-3 Ditch to the 216-B-3 Pond. Provisions
exist to divert the cooling water to the 216-B-63 Crib in an emergency. The flowrate of
cooling water used for WESF capsule storage cooling is about 5.7 m’/min (1,500 gal/min)
(Peterson 1990c). The cooling water is known as the B Plant Cooling Water Stream, cooling
water has been generated in other processes at B Plant and related facilities.

Processing began at the WESF in 1974. The strontium, cesium, and encapsulation
processes were ended in 1984. The capsule storage process continues to operate to maintain
the inventory of capsules in storage at the WESF.

2.4.5 242-B Evaporator System

In December 1951, the 242-B thermal evaporation system was placed into operation at
a location south of the 241-B Tank Farm. The evaporator was installed to evaporate
cladding/first cycle waste and reduce the waste volume (Waite 1991). The evaporator was a
steam-heated pot evaporator that operated at atmospheric pressure (Jungfleisch 1984). The
liquors were partially boiled down to produce a more concentrated waste. The water that
was evaporated from the waste was discharged as 242-B Evaporator process condensate to
the 216-B-11A and 216-B-11B Reverse Wells. The evaporator bottoms were initially placed
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into single-shell tank storage (Anderson 1990). In 1954, evaporator bottoms from the 242-B

Evaporator began being discharged to the 216-B-37 specific retention trench (Maxfield 1979).
The 242-B Evaporator was shut down in December 1954 and was never restarted (Anderson

1990).

2.4.6 In-Tank Solidification Process

Two in-tank solidification units were installed in the 241-BY Tank Farm. The
objective of the in-tank solidification units was to heat waste liquors while they were inside
of a single-shell tank and remove water leaving a solid salt cake behind in the tank. The first
unit, ITS-1, began operation in March 1965. It used a hot air sparge into the tank. The air
sparging was done on one individual tank. The hot air caused water in the tank to evaporate
and leave the tank with the air while leaving the solids behind (Anderson 1990). The
evaporated water was condensed and discharged to the 216-B-50 Crib. The cooling water
was discharged to the 216-B-2-2 Ditch.

The second unit, ITS-2 began operation in February 1968. This unit used electrical
immersion heaters to heat the tank contents. The heated liquor was then transferred to other
tanks. In August 1971, ITS-1 was modified to become a cooler for ITS-2. Both units were
shut down in June 1974.

2.4.7 Wastes Generated at the 221-U Building

In 1952, the previously unused 221-U Building began operation with a process using
tributyl phosphate in a kerosene (paraffin hydrocarbon) diluent to recover uranium metal
from metal waste that was in single-shell tank storage at the 221-B and 221-T Buildings.
The aqueous phase waste stream from the solvent extraction process was neutralized with
sodinm hydroxide and transferred to the B Plant Aggregate Area for storage in single-shell
tanks.

In addition to tributyl phosphate wastes, evaporator condensate from the 221-U
Building was transferred to the 216-B-12 Crib for disposal between November 1952 and
December 1957. Lanthanum fluoride wastes from the 221-U Building were also stored in
single-shell tanks in the 241-B Tank Farm.
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2.4.8 In-Tank Scavenging

A ferrocyanide scavenging process was began in 1954 to attempt to reduce the volume
of wastes that had to be stored in single-shell tanks. The objective of the scavenging process
was to precipitate the soluble long-lived °’Cs from the 221-U Building uranium recovery
waste supernatant that had been stored in B Plant Aggregate Area single shell tanks. The
other principal long-lived fission product, 20Sr, was already essentially insoluble in the
neutralized uranium recovery waste and precipitated without adding scavenging chemicals.
However, during the later operational years of the process, calcium nitrate or strontium
nitrate were added to enhance the precipitation of the *°Sr.

After precipitation, the waste was allowed to settle in single-shell tank storage and the
solid precipitate particles settled to the bottom of the tanks as sludge. Following settling, the
supernate was decanted from the sludge, tested for the applicable discharge requirements,
and discharged to the ground.

Beginning in 1954, the newly-generated uranium recovery waste was scavenged in the
221-U Building and transferred to the B Plant Aggregate Area for settling in the single-shell
tanks. Then it was discharged to the ground either through cribs or specific retention
trenches. This scavenging process was ended in June 1957.

Starting in May 1955, scavenging was also done on 221-U Building tributyl phosphate
wastes that had previously been stored in single-shell tanks. The wastes were pumped to the
244-CR Vault in the PUREX Plant Aggregate Area where they were scavenged. The waste
was then routed back to single-shell tanks for settling and the supernatant subsequently was
pumped to the ground. This was referred to as "in-tank farm" scavenging. The scavenging
in the 244-CR Vault ended in December 1957 and the last of these wastes was discharged to
the ground in January 1958 (Waite 1991). Waste management units that received tributyl
phosphate waste are the 216-B-14 through 216-B-19 Cribs, the 216-B-20 through 216-B-34
Trenches, the 216-B-42 Trench, the 216-B-43 through 216-B-49 Cribs, and the 216-B-52
Trench. Figure 2-16 schematically shows the interrelationships between the 221-U Building
processing and the in-tank scavenging process.

2.4,9 Wastes Generated at the 202-A Building

The 202-A Building produced coating wastes from the dissolution of the irradiated fuel
pellet cladding that were disposed of to single-shell tanks in the 241-B and 241-BY Tank
Farms.
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2.4.10 Wastes Generated at S Plant

The S Plant operated between 1951 and 1967 and used an MIBK solvent extraction
process to accomplish the separation of uranium and plutonium from the irradiated fuel
pellets. High level wastes were transferred to the 241-B-103 Single-Shell Tank. Waste from
ion exchange processing was transferred to the 241-BX-101, 241-BX-103, and 241-BX-106
Single-Shell Tanks storage.

2.4.11 Analytical Laboratory Programs

The 222-B Laboratory supported operations at the 221-B Building complex and other
200 Area facilities with laboratory services. A liquid waste stream was generated from the
laboratory facility that included sample disposal waste and hoed and hot cell cleanup waste.
Sampling and testing equipment, gloves, empty containers, and other materials were buried
as solid waste. Laboratory liquid wastes were directed to the 216-B-6 Reverse Well from
April 1945 to December 1949 and to the 216-B-10A Crib from December 1949 to January
1952,

2.5 INTERACTIONS WITH OTHER AGGREGATE AREAS OR OPERABLE UNITS

The B Plant Aggregate Area dominates the 200 East Area and is comprised of three
non-contiguous segments: the main plant area to the west (200-BP-1 to 10 and 200-5$8-1
Operable Units), the B Plant Aggregate Area pond area (200-BP-11 Operable Unit) to the
east; and the Gable Mountain Pond (200-IU-6 Operable Unit) to the north. Located between
the east and west segments are the PUREX Plant Aggregate Area and the Semiworks
Aggregate Area.

. The PUREX ("plutonium-uranium extraction") process (202-A Building)
succeeded both the original bismuth phosphate and REDOX processes for fuel
separation. The 202-A Building operated from 1956 to 1972 and from 1983 to
1988 and was put on "standby" in 1990. The process utilized tributyl phosphate
extraction and reduced overall waste volumes at the expense of increased high-
level waste volume.

o The Semiworks Aggregate Area was a plutonium-uranium extraction pilot-plant
area where process development and process improvement operations for the

REDOX and PUREX processes were performed. Criticality tests were also
performed at the Semiworks Area.
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From 1952 to 1958, the B Plant Aggregate Area single-shell tank farms supplied the
raw material for the uranium recovery mission taking place at the 221-U Building. Metal
wastes stored in the single-shell tanks were sluice-mined from the tanks, dissolved with nitric
acid, and transferred to the 221-U Building where uranium was recovered by the tributyl
phosphate/NPH extraction process.

In 1956 high °Co concentrations in the groundwater beneath the cribs receiving the
uranium recovery wastes from the U Plant Aggregate Area necessitated the transfer of the
process supernatant back to the B Plant Aggregate Area where it was discharged to 16
specific retention trenches and 6 specific retention cribs located in the 200-BP-2 Operable
Unit and the BY cribs located in the 200-BP-1 Operable Unit. This practice continued until
the completion of the uranium recovery mission in 1958. The area surrounding the trenches
and cribs is a controlled area designated UN-200-E-33.

From 1968 to 1978, during the B Plant Aggregate Area’s second mission, waste from
the PUREX Plant Aggregate Area waste storage tanks was used to recover *°Sr and *’Cs for
space and medical applications. High-level sludge from the twelve self-boiling PUREX Plant
Aggregate Area tanks yielded %Sr; the supernatant was used to recover *’Cs. The
remaining waste was evaporated, with condensate discharge to the ground and concentrate
returned to the tanks.

Over the years there have been numerous high-level liquid waste transfers into and out
of the B Plant Aggregate Area single-shell tanks involving other aggregate areas. As a
result, the 241-B, 241-BX, and 241-BY Tank Farms contain wastes with a broad background
of origin, type, treatment, and age. Inputs have included PUREX coating wastes, PNL
waste, REDOX high-level waste, ion exchange waste, double-shell slurry feed from the
241-S and 241-SX Tank Farms, and organic wash waste.

The B Plant Aggregate Area operable unit 200-BP-8 consists primarily of several east-
west running ditches whose boundary protrudes well into the 200-PO-6 Operable Unit of the
PUREX Plant Aggregate Area. Several unplanned release sites (UPR-200-E-24, UPR-200-E-
30, UPR-200-E-50) exist along this protrusion and may have contributed to some inter-area
contaminant migration. An underground pipe completes the crossing of the 200-PO-6
Operable Unit and into the 216-B-3 Pond system in the 200-B-11 Operable Unit.

The 216-B-3 Pond, and its three auxiliary overflow ponds 216-B-3A, 216-B-3B, and
216-B-3C received cooling water and low-level liquid waste from the 221-B Building. These
ponds also received 202-A Building wastes via the 216-A-29 Ditch. Typical PUREX Plant
Aggregate Area wastes included cooling water from 244-AR and 244-CR Vaults and process
wastes from the 242-A Evaporator and the 202-A Building. All four ponds are still classified
as active units.
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The 200 East Area Construction Pit lies just west and outside of the fenceline border of
the B Plant Aggregate Area. Located one-half mile west of the pit and also outside the
aggregate area is the 241-EW-151 Diversion Box. Near these two locations is the future site
of the Hanford Waste Vitrification Plant to be located within the 200-BP-9 Operable Unit.

The 200-IU-6 Operable Unit lies north of the main B Plant Aggregate Area and
consists of the 216-A-25 Pond (Gable Mountain Pond) and the 216-N-8 Pond (West Lake).
Gable Mountain Pond received cooling water from the PUREX Plant and low-level liquid
waste from the 242-A Evaporator, the 244-AR Vault, and the 241-A Tank Farm. It has been
filled-in and is no longer functional. West Lake exists but has always been inactive,

2.6 INTERACTION WITH RESOURCE CONSERVATION AND RECOVERY ACT
PROGRAM

Appendixes B and C of the Tri-Party Agreement (Ecology et al. 1990) list RCRA TSD
facilities on the Hanford Site that have entered interim status and, thus, will require final
permitting or closure. Within the geographical extent of the B Plant Aggregate Area there
are a number of facilities that fall into this category.

The 216-B-3 Pond system, the 2101-M Pond, the 200-E-8 Borrow Pit, the 216-B-63
Trench, and the 241-B, -BX, and -BY Tank Farms are all to be closed. Operating permits
are to be sought for the 244-BX Receiver Tank, the 218-E-10 Burial Ground, and a number
of B Plant Aggregate Area facilities including the Waste Concentrator, the Radioactive
Organic Waste Solvent Tanks (tanks 1 through 7), the Storage Area, and the Waste Piles in
and around the 221-B Building,

The 216-B-3 Pond system includes ponds 216-B-3, 216-B-3A, 216-B-3B, 216-B-3C,
and the 216-B-3-3 Ditch. All these facilities are identified as RCRA TSD units because of
their long term use for disposal of low-level mixed wastes. The Closure/Post Closure Plan
was to have been submitted to Ecology and EPA in March 1990 (Figure D-1, page 17 of Tri-
Party Agreement). Unplanned releases UN-200-E-14, UN-200-E-32, UPR-200-E-34,
UPR-200-E-51, and UPR-200-E-138 are all associated with the 216-B-3 Pond system.

The 200-E-8 Borrow Pit Demolition Site Closure Plan was scheduled for submittal to
Ecology and EPA in November 1991. The 216-B-63 Trench is scheduled to have a closure
plan submitted to Ecology and EPA in May 1996,

The 40 single-shell tanks of the 241-B, 241-BX, and 241-BY Tank Farms will be

closed under RCRA rather than seek a RCRA operating permit. The preferred closure
option will be resolved through the preparation and completion of a supplemental
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environmental impact statement (EIS). A number of unplanned releases are associated with
the tanks. In the 241-B Tank Farm these releases include UPR-200-E-108 (tank 241-B-101),
UPR-200-E-127 (tank 241-B-107), UPR-200-E-128 (tank 241-B-110), UPR-200-E-129 (tank
241-B-201), and UPR-200-E-130 (tank 241-B-203). In 241-BX Tank Farm the releases are
UPR-200-E-5, -131 and -132 (tank 241-BX-102) and UPR-200-E-133 (tank 241-BX-108). In
241-BY Tank Farm the associated releases are UPR-200-E-134 (tank 241-BY-103), UPR-
200-E-135 (tank 241-BY-108), and UPR-200-E-116 (tank 241-BY-112). The 244-BXR Vault
has been transferred to the Single-Shell Tank Program and will be closed as 2 part of the
241-BX Tank Farm.

The 218-E-10 Burial Ground is included in a Part B Permit Application for eight burial
grounds. The permit application has been submitted to Ecology and is in the third "Notice of
Deficiency" cycle.

In October 1995 the Part B permit covering B Plant Aggregate Area facilities is to be
submitted to Ecology and EPA with an expected permit issue in 1997. These facilities,
located within or adjacent to the 221-B Building include the following:

Waste Concentrator treatment

Radioactive Organic Waste  storage
Solvent Tanks 1 through 7

Storage Area storage

Waste Piles storage

The four HWSAs, 226-B, 2703-E, 2704-E, and 2715-EA, perform as temporary waste
accumulators and, as such, are not required to have a RCRA Part B permit.

2.7 INTERACTIONS WITH OTHER HANFORD PROGRAMS

In addition to RCRA, there are several other ongoing programs that affect buildings
and waste management units in the B Plant Aggregate Area. These programs include: the
Hanford Surplus Facilities Program, the Radiation Area Remedial Action Program, the
Hanford Site Single-Shell Tank Program, and the Defense Waste Management Program.

The Hanford Surplus Facilities Program is responsible for the safe and cost-effective
surveillance, maintenance, and decommissioning of surplus facilities at the Hanford Site.
There are four B Plant Aggregate Area facilities covered under this program. These
facilities are the 224-B Plutonium Concentration Building, the 242-B Evaporator, the 241-B-
361 Settling Tank, and the 270-E Condensate Neutralization Tank.
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The Radiation Area Remedial Action (RARA) Program is conducted as part of the
Surplus Facilities Program. The RARA is responsible for the surveillance, maintenance,
decontamination, and/or interim stabilization of inactive burial grounds, cribs, ponds,
trenches, and unplanned releases at the Hanford Site. A major concern associated with these
requirements is the management and control of surface soil contamination. All of the
controlled access surface radiation zones and the cribs with collapse potential in the B Plant
Aggregate Area are covered by this program.

The Hanford Site Single-Shell Tank Program covers near-term waste management
activities to ensure safe interim storage of waste in the tanks. It also addresses the
environmental restoration activities to close the six single-shell tank operable units, including
the 241-B, 241-BX, and 241-BY Tank Farms. The primary regulatory drivers of this
program are the Tri-Party Agreement and RCRA.

The Defense Waste Management Program is responsible for all actively operating
waste management units in the B Plant Aggregate Area. These facilities include the waste
management units listed below and all high-level waste process lines and their associated
diversion boxes.

Operable Unit Waste Management Unit Type
200-BP-5 216-B-59 retention basin
200-BP-6 226-B HWSA staging area
241-ER-152 diversion box
2607-E3 septic tank
2607-E4 septic tank
200-Bp-7 2607-EB septic tank
200-BP-8 207-B retention basin
216-B-63 trench
2607-E9 septic tank
200-BP-9 216-B-55 crib
216-B-62 crib
241-ER-151 diversion box
241-ER-311 catch tank
200-BP-10 218-E-10 burial ground
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Waste agement Uni

216-B-3

216-B-3A
216-B-3B
216-B-3C
216-B-3-3

2703-E HWSA
2704-E HWSA
2715-EA HWSA
2607-El, -E2,
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216-B-29 Trench
216-B-30 Trench

21 6-B-31 Trench

52 Tewn

g1 6-833 Treqcl}

216-834 Trench

21 6-B-357 Trench

S5 Tionch |

2‘1 §-B-37 Tfepqh
216-8:38 Trench

1945 1950 . 1958 1960 1965 1970

1956 (A
1956 A
1956 i,

1957 A

1957 A

1957 A

1957 A

1957 A

1957 A

1957 A

1954 A

Aos4 ,

1954 ,

RE7EN
1953 A

1985 1990

Figure 2-17. Waste Management Operational History. (continued)
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. . YEAR - -
1945 1950 1955 1960 1965 1970 1975 1980 1985 1990
216B-40 Trench -~ RN
216-8-41 Trench 1954 5
ey (T I N R |
216-B-52 Trench 1957 A
TR T A R B B o6 4.
216B-53B Trench . | 1952‘4‘ :
216-8-54 Trend AT L - 1963 gt
21 6-B- 58Trench 1965 =i
216-B-59 Trendl ‘| Buittin 1967 then converted to 216-B-598 Retontion Basin In 157475, |
Septic Tanks and Drain Fields : St Active
2607-EB Septic Tank/Drain Field 1951 i 3 b
2607-EH Septff_Tan}UDram Field | 0 0 | 1 Lo o5 iSO |
2607-EK Septic Tank/Drain Field | | 1980 f S Actve )
;2607-EM SeptlcTankiDramF eld . ; o : : : 398-4“ s'ancuva .
2607-EN Sept:c Tank/Drain Field pre-1980 Still Active N
2607-EO Septhank/Dram Fle!d R - a ? L fi"?:circa1985 St Active >
2607-EP Septic Tank/Drain Field | ' : 198 4 suu Active '
2607-EQ Septic T; an!leram Field [« % y R T s StillA‘___me_.____,
Kay

. : . : - Servico Terminaled
Figure 2-17. Waste Management Operational History. (continued) | 4 Oreration began .'Uﬁ’;g?n;";;‘:;e

V yeIq

$0-26-TH/20d



L1-d¢

. 9.2 1 7 > . TE b .
Page 9 of 14
i - N YEAR o R
1945 1950 1955 1960 1965 1970 1975 - 1980 1985 1990

2607-EH Septlc Tank!Dram Field Aciwe start date unknown

2607-GF Sephc Tank Actwe start date unknown

2607-E1 Septic Tank... § SRR 1970 4 Stil Actve &

2607-E2 Sephc Tank. ore-1980 Still Active >

2607-E3 Septlc Té'nkéf B ER U o LTI TEEN

2607-E4 Septic Tank 19445 : StilActve |

2607-E7B Septrc .Tank ‘ Actwe - stant daie unknowrs

2607-E8 Septlc Tank , 1978 x St Actve s

2607-E9 Sepic Tank. 1951 g — StitActve |,

2607-E11 Septic Tank oroa 1ons ASHLACe

Transfer Faciliti I

Diversion Boxes :

241-B-151 Diversion Box 1045 - UPR-200 Eangsn, UPR.200-E.73 (1951:1952) :

2418 152 Dn}érsion Box:?? S s g O——-—-rUPH 20E74 (195%) JUP R-200.E-38 {1969) 3

41-B-153 Diversion Box 19454 .upn -200-E- 6(1954) upnrnoo -E- 75(1n54-1955) .

e i e aae UPR: 200577 (1946) :

241 8252 Dwersmn Box - ' N i

241 BR-152 Dwersm Bo 1948 & {

241-BX-153 Diversion Box 1048 g :

. Key
Figure 2-17. Waste Management Operational History. (continued) A Operationbegan I Service Terminated
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Page 10 of 14
: - | ~°_ YeaR _
1945 1950 1955 1960 1965 1970 1975 1980 1985 - 1990
Diversion B continued) |
241-8X-154 Diversion Box {1048 = —
241-BX-155 Diversion Box ) 1948 K éupn'm'E'm {1999) i
241 BXR 151 ‘Diversion Box% o 1948 o |
241-BXR-152 Diversion Box - jtoasg |
241: BXR—153 D:versmn Box : : ‘-ifécié. l
241- BYR-1 52 Dlversmn Box . 1950 A i
241:BYR-153 DiversionBox ~ || © | 1850 & |
241-BYR-154 Diversion Box o 1950‘. |
N PA1:ER151 Diversion Box | 1945 fremmmmmmes StiAcive sy,
2 241-ER-152DiversionBox 1945 & e
242.B:151 Diveision Box - 045 o i
Basing _
207-B- Rete N km?Basm - L'; ,945A . st Active |
216-B-59B Retentlon Basm. N 1;67 P, Still Active >
21 G‘B 64 Relemmn Basm P iﬁémi:\re. This site has never baeri used. Buitt in 1 974,
Key

Figure 2-17. Waste Management Operational History. (continued)
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Page 11 0f 14
) _ YEAR R B ,
1945 1950 . 1955 1960 1965 1970 1975 1880 - 1985 1990
218-E-2 Burial Ground 1?4552_"5_'|
218-E-2A Bunat Ground 1945 A ' : :
21 8—Ef3 Burial Ground 1954 A
218-E-4 Burial Ground 1955 &1
‘218 -E-5 Bunal Ground 1054 ‘-I
;218—E—5A Bunal Ground T w—
218 E-6 Bunal Ground _ 1955 4
218—E~7 Buna! Ground 1947 ;——-l '
218-E-9 Burial Ground 1053 t—'—‘i o
218 £-10 Bunal Ground . 1960 SHl ACKVE oy
200 Area Construction Pit 1945 E
200E Powerhouse Ash Pit pasic Still Active ——
Unptanned Releases
UN-200 E-1 1066 i@
UN 200‘ £2 1047 @ '
UN 200- E-3 1951 @
UNZOO-E7 i, 2 I,
UN-200-E-9 1955 @
Key

Figure 2-17. Waste Management Operational History. {continued)
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Page 120f 14

_ YEAR - - s
1945 1950 1955 1960 1965 1970 1978 - 1980 1985 1990

UN-200-E-14 1958 @ j
UN-200-E-41 _ i | . 1972 ®
UN-200-E-43 72 ®
UN-200-E-44 i A 1972 @
UN-200-E-45 | 1974 @
UN-200-E52 b o e e
UN200ESS 1977 @

UN2°°E55 T je70 @

UN-200-E-61
UN-200-E-64
UN-200:E-60 - ¢
UN-200-E-76

UN200E79° - R
UN-200-E-80 | 1946 @
UN-200-E83 . . o .|} 1958 @ |
UN-200-E-85 | 19721 @
UN-200-E87 ¢ |1945@mtend | S

1981:@
qostie
 esse
S Y
1968 @

1953 @

Key

. ) . . A Operationbegan I Serviée Terminated
Figure 2-17. Waste Management Operational History. (continued) {==In service @ Unplanned Release
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_ ' - YEAR , L

1945 1950 - - 1955 1960 1965 1970 1975 1980 1985 1990
Unplanned Releases (continued) :
UN-200-E-89 1978
UN-200-E:90 - - 1980 ®
UN-200-E-02 1380 @
UN-200-E95 - * 1980 @ |
UN-200-E-101 19850
UN2005103 o o 1972 @ :
UN-200-E-105 1952 @
UN-200-E-108 = 1953 @
UN-200-E-110 1955 @
UN-200-E-112 - 0@
UN-200-E-140 7 1986 @
UPR-200E4 . 19510

1951 ®
L tesde
UPR-zoo E-32 o 1963 @
UPR-200-E34 1. 196k @ f
UPR-200-E-38 1958 @
UPR:200-E51 i o 1977 @
UPR-200-E-73 1951 i@ ;
Kay
. A Operationbegan 0 Service Terminated
Figure 2-17. Waste Management Operational History. (continued)  {=in service @ Unplanned Release |
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: YEAR
1045 1950 1955 - 1960 1965 0 1970 1975 1980 1985 1990

UPR-200-E-74 - 1954 ®
UPR-200-E-75 o 11954 @
UPR-200-E-77 1946:®
UPR-200-E-78 SRR A 1955 @
UPR-200-E-84 e 1953 @
UPR200-E-108 0 [ T ek @
UPR-200-E-116 19721 @
UPR200ENZ? it % , 1968 o
UPR-200-E-128 - 1969 @
UPR-200-E929 258 R 1968 ®
UPR-200-E-130 -
UPR-200-E-132

UPR-200-E-134
UPR-200:E-135 . A .
UPR-200-E-138 ] 1970 &

1951 | ®

ioap @
, : 1974 @
S iqe40 @ ' |

g
®

ok
o
o
o
L
e

Key

. . . . A Operation began 1 Service Terminated
Figure 2-17. Waste Management Operational History. (continued) _|np:;m°e s @ Unplanned Release
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®

216-B-3-1 Ditch

Note: Letters a /e the *in service” line represant start dates, Jetisrs below the line represent stop dates,

A B P Cooling Waser (221-B) (CBC) £  284-E Powshouse Effluent I Purex Chemical Sewer (C5L) W in-Tank Solldfication Unlt No. t Q  242-A Evaporaior Cooling Water

8 B Plant Steam Condensale F 283 E Water Treatment Facity J  Acid Fractionzior Condersate {Purex) N In-Tank Solidication Unit No. 2 R 242-A Evaporator Staamn Condensxie
C B Plant Chemical Sewsr (BCE) G £42-B Evaporaior Cooling Water K Purex Cooling Water (CWL) O 244-AR Vaolt Liquid Eftluent 8 241-A-431 Cooling Water

D B Plant Cooling Water (WESF) (CBC) H  244-CR Vauh Cooling Water L 244-BXA Vauh Cooling Water P 241-A Aging Waste Ventliation Systern Complex .

Figure 2-18. Operational History for the 216-B-3 Pond System and Associated Waste
Management Units.
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216-B-3-3 Ditch

216-B-3A Pond

Y

-

.....‘.:.

represent stop dates.

oOOm»

B Plant Cooling Water (221-B) (CBC) E  284-E Powerhouse Etfiuent |

B Plam Steam Condenai® F  283-E Water Trealment Facliity

B Plamt Chemical Sewes (BCE) G 242-B Eveparsier Coofing Water

B PlantCoollng Water WESF) (CBG) H  244-CR Vaut Cooling Water
Figure 2-18.

Management Units.

Purax Chemical Sewer (CSL)
4 Ackd Fractionator Condensate {Purex)
K Purex Cooling Water (CWL)

L 244-BXR Vault Cooling Weter

Operational History for the 216-B-3 Pond Systern and Associated Waste

M In-Tank Soiditication Unkt Na. 1

N In-Tark Solidiiication Unit No. 2

O 244-AR Vau Liguid Efivent .
P 241-A Aging Waste Ventilation System

Q 242-A Evaporator Codling Water
R 242-A Evaporttor Steam Condensate
8 241-A-431 Cooling Witer

Key

A Operation began | Service Terminated
) SEIVICE
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R T
S Ly oY

B “:.,,v.._sw) M

b

DU

NO 4 P 3 [ R 1 Lol
216-A-25 Pond A A st A y A H g
i LI
Note: Lelters above the *in moz_mm. ine «%qm.mmn_ start am&m. letters wo_mi the line represent stop dates.
A B Plant Coollng Water {221-B} (CBC) E  284-E Powerhouse Efffuent b Purex Chomical Sewet (C5L) M In-Tank So¥dNication Unh No, 1 Q  242-A Evaporalor Cooling Water
B B Plan Sisam Condeneats F 283.EWrer Treaiment Facitty  J  Acid Fraciionator Condansate (Purex) N In-Tenk SokdNication Unlt No, 2 R 242-A Evaporator Sweam Condenssle
C B Plant Cherrical Sawer (BCE) G 242-B Evaporator Coofing Water K Purex Cooling Waler (CWL} O 244.AR Vault Liguid Efiluent S  241-A-431 Cooling Water
D B Piant Cooling Water (WESF) (CHC) M 244-CR VauX Cooting Water L 244-BXR Vauh Codling Water P 241-A Aging Wazte Vantiiation System Complex
. . . . Koy
Figure 2-18. Operational ?ﬁw@ for the 216-B-3 Pond System and Associated Waste & Oporationbogmn 1 Semics Terminated
Management Units. =i servica
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Gear Box and )
|~ Drlving Molor ﬁ/ Handwheel -
Grade Level .
—"'"}_ ;/ 1l If I -]'_"'—-"'—"-
- - s ofs - . v . . o> LY I
I—"-\° . -.I;"“'L——‘""h"-‘:u [ "n'/_' - l eof
o Slulce [* 3 HeelHousing | » . Slulce
“ Pit PT Pump |’ pit
. “* P" : i
D e'o! 71 A . %
i~ .4 T e f- 2 v . I_
Waterprooling m _h- ’\
1 Eggg“r 15 n. gﬂlrf]gd . Reclrculaling
e {min} [ Poslilon Line
Slulcing
T Slulcing Nozzle
Nozzle At
] 5in, __.]__ IR 3 P B
“l_ __ Llqudieve _ M _{_ I I | R | R
Pulley .
2411 - T
5881In.1. | 12 In. Thick 1o ,Maxlmum‘l.?wered ;
ou. [ Concrete Wall . 1) 1] Pump Poslilon o
QL:@ 1/4 tn. Thick Sleel ﬁ,:\
oy Plate with 1/4 In. - Heel Jet .
e | . Waterprooflng and 160 - T \ .
1/2 In. Gunlle between ain, |
Sleel and Concrela I L4 N 60 H.P. |
: - . Pump :
o an-oin, L B Motor /5
.0° O’QQ R e i "“'_—'E o vt o
Pump Cesing Hatoso01.1

Figure 2-19. Representative Single-Shell Tank.
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Conducllvily
Temperalure Probe Studge Camera
Thermocouple  (FIC/Manual Level Observalion  Dome Elevatlon
Drywell  Assembly Tape) Deteclor  Por Bench Mark Liquid
\ \ r* Observatlon
\Iﬁl 3 Well
T -,
— 7

ST AT

|

2 Steel
%‘;J-}f- Liner
= Relnforced
Concrele

' NN \\\\\\\\\\\\\\'&\\\‘ A USALENNAR AR RANARAL AN AR BN RN ASARNNN NN

: SIS i i
20 [|supernatant :

RN SRR AR RN L R N T A AL R R AU A ST RN RO R A % Ry

e
ol
x
o
2
>
¥
"
.
",
b

%
2

b

Y
K
g

X
X

Lateral Drywell

Schemallc - Not to Scale

Figure 2-20. Single-Shell Tank Instrumentation Configuration.
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DOE/RL-92-05

Draft A

n/

./,

VENT

//,,,

/

i

]
|

DOUGLAS Fm
15.2 x 20,3cm

/4

Encasement

=]
.=
d
Q
| &]
3 |
3 &
5 d
O Q
o &)
g 5 8
305 0%
Iz, [ %
B b2
&
L
v
5 .
z L.
N 5--'-
() - F - g
= - - ' - g el

111§

E-‘—- 3" Sched 40 SS Pipe

L=

l
Elevation (NTS)

8" Vitreous Clay Trunk Line to Tile Field

Figure 2-21. Representative Wooden Cribs.
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DOE/RL-92-05

Draft A

Lea

Plug with Expandable Rubber
Stopper

2'-0" Minimum

Finish Grade *
Old Grade .
Earth Backfill Min 40" to Grade A
c o, O OOV
\ \ 5-0 of Gravel Min Dia 3"
, i Cover with 1/4" w 3/4" Gravel
14" Steel Pipe @ 1% Siope 2 Layers Tar Paper
l 2" Sand on Top of Paper
Finish Grade

Old Grade
26" 26"
Pl

2%.6" ’

26"
-l -
::'-] o
) — | ] ——
mDDDDD#ﬁDDDUDm
o N ] o N 1 Ciirmlrirm,
ey et ey
==IT]

Section A-A

Figure 2-22. Cross Sections of the 216-B-14 through 216-B-19 Cribs.
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DOE/RL-92-05
Draft A

2..2" Layers of Sand with one Layer 8" 150# Blind Flange (Typ.)
Tar Paper Between

\ ﬂ I ASTM A-53 C'STL
L]
1/4 to 3/4"

Gravel to Top of
Concrete Pipe

2'of 3/4" 1o 1/2" Gravel Section A-A

5' of Gravel 3" Diameter

|t 30 -
i 48"
Concrete Sewer Pipe(Typ)
A B SCU40STL A
4 30 ‘
X
b 14
g Sched 40 Steel Pipe
@ i
®
PLAN

Figure 2-23. Cross Section and Plan View of the 216-B-43 through -50 Cribs.
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DOE/RL-92-05
Draft A

Figure 2-24. Schematic of Wooden Crib and Tile Field.
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DOE/RL-92-05
Draft A

8 PLANT

SURVEILLANCE WELL DRILLING RIG

WASTE DISTRIBUTION LINE

rty— 241-8-361
SETTLING
TANK

216-8-6
REVERSE WELL
{NOT TO SCALE)

GAGELINE

TELESCOPING CASING

BASALT FORMATION

WATER TASLE ( 98.8m)

20em CtA, = 18m
PERFORATED WELL SECTION

Figure 2-25. 216-B-5 Reverse Well Disposal System.
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i
e
PR
et
Wit

TYPIC AL CRIB CROSS SECTION

TESTWELL POLYETHYLENE
N BARRIER

LIGUIDLEVEL,  GRADE  ORIGINAL
¥ GAGEWELL GROUND SURFACE

I

EARTH BACKFILL
T0 GRADE

111251 SLOPE

R

%

P — e i
o . . - e o

oz

TYPICAL CRID LONG, SECTION

=
)

[}
L

(¢ |t/ 314 10 1 172" CRUSHED STONE

C\LRENT YN

CORRUGATED GALY STL PIPE
PERFORAIED ON BOTTOM HALF

2: 1 SLOPE

3 Y5y 112 T03" CRUSHED STONE

LIGUID LEVEL GACE WELL VENT FILTER
FINISHED GRADE g
\ i I ﬁ/ VENT - CORR PIPE
3 i:-
~5 I EARTH BACKFILL || 1Y —_
LM2 o poLYERIVLENE DARRIER CORR PIPE - 0.1% SLOPE
! / 2" SAND
INLET >4 22 S TV W g 7
T ——r—| | ey
. BLANKED END

Figure 2-26. Typical Crib Construction for 216-B-55 through 216-B-62 Cribs.
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. 3 21 25 . 5 1295 .
Table 2-1. Summary of B Plant Aggregate Area Waste Management Units. Page 1 of 18
Waste
Volume
Years Received Operable
Waste Management Unit in Service/Status Source Description {m®) Unit
- 7 -, % - Plants, Buil&iﬁg:s, and Storage Aréé - Y
226-B HWSA unknown/active Halogenated hydrocarbons, PCBs, flammable NA 200-B-6
solvents, alkaline liquids, antifreeze, miscellaneous
toxic chemicals,
2703-E HWSA Staging Area 1984-present/active Temporary storage of hazardous chemicals, such NA 200-88-1
as alkaline lignids, sodium hydroxide, sodinm
dichromate containing process solutions, waste
acids.
2704-E HWSA Nov 1984-present/active | Antifreeze, grease, diesel, asphalt. NA 200-88-1
2715-EA HWSA Nov 1984-present/active | Paint and thinning solvents. NA 200-55-1
e R L - Tasiks and Vaults. = . - g
241-B-101 Single-Shell Tank May 1945-1974 Bi(P0), metal waste; PUREX coating waste: B - 200-BP-7
Plant high-level waste (Cell 23); evaporator
bottoms from 241-B tanks,
241-B-102 Single-Shell Tank Oct 1945-1978 Bi(PO), metal waste; PUREX coating waste; - 200-BP-7
supernatant containing B Plant low-level, ion
exchange, evaporator bottoms.
241-B-103 Single-Shell Tank Dec 1953-1977 Bi(PO), metal waste; PUREX coating waste; B - 200-BP-7
Plant low level waste, ion exchange, evaporator
bottoms, N Reactor, organic wash, PNL, REDOX
high-level waste, coating waste, decon, tributyl
phosphate and lab waste.
241-B-104 Single-Shell Tank Aug 1946-1972 Bi(PO), 2-C and 1-C; evaporator bottoms from - 200-BP-7
241-B Tanks.

WHC.29/6-8-92/02827T
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Table 2-1. Summary of B Plant Aggregate Area Waste Management Units. Page 2 of 18
Waste
Volume
. Years Received Operable

Waste Management Unit in Service/Status Source Description (m®y’ Unit

241-B-105 Single-Shell Tank Jan 1947-1972 Bi(PO), 2-C and 1-C; flush water containing - 200-BP-7
evaporator bottoms from 241-B Tanks.

241-B-106 Single-Shell Tank Sept 1947-1977 Bi(PO), 2-C and 1-C; Hanford Lab operations, - 200-BP-7
evaporator bottoms, tributyl phosphate waste, 224-
U waste, PNL, B Plant low-level, ion exchange.

241-B-107 Single-Shell Tank May 1945-1969 PUREX coating waste, Bi(PO), 1-C and 2-C, - 200-BP-7
evaporator bottoms.

241-B-108 Single-Shell Tank 1945-1977 Bi(PQ), 1-C and 2-C, PUREX coating waste, - 200-BP-7
evaporator bottoms, ion exchange from 241-B and
-BY Tank Farms.

241-B-109 Single-Shell Tank Jan 1946-1977 Bi(PO), 1-C, PUREX coating waste, evaporator - 200-BP-7
bottoms, ion exchange 224-U waste, coating waste
from 241-B, -BY, -S Tank Farms.

241-B-110 Single-Shell Tank May 1945-1971 Bi(PO), 2-C and 1-C, fission product waste, B - 200-BP-7
Plant high-level waste fractionization, B Plant
Cells 5 and 6; B Plant flushes, ion exchange.

241-B-111 Single-Shell Tank Nov 1945-1976 Bi(PQ), 2-C, fission product waste, ion exchange - 200-BP-7
{waste fractionization), B Plant Cells 5 and 6.

241-B-112 Single-Shell Tank April 1946-1977 Bi(PO), 2-C, fission product waste, evaporator - 200-BP-7
bottoms from 241-B and -BX B Plant Cells 5 and
6, ion exchange.

241-B-201 Single-Shell Tank 1952-1971 224-U wastes (lanthanum fluoride). - 200-BP-7

241-B-202 Single-Shell Tank 1951-1977 224-UJ wastes (lanthanum fluoride), B Plant high- - 200-BP-7
level waste.

241-B-203 Single-Shell Tank 1951-1977 224-U wastes (lanthanum fluoride). - 200-BP-7

WHC.29/6-8-92/02827T
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Table 2-1. Summary of B Plant Aggregate Area Waste Management Units, Page 3 of 18
Waste
Volume
Years Received Operable
Waste Management Unit in Service/Status Source Description (m*) Unit
241-B-204 Single-Shell Tank 1951-1977 224-U wastes (lanthanum fluoride), B Plant - 200-BP-7
flushes.
241-B-301B Catch Tank 1945-June 1984 Processing and decon wastes. - 200-BP-7
241-B-302B Catch Tank 1945-July 1985 Processing and decon wastes. 0 200-BP-5
241-B-361 Settling Tank April 1945-Sep 1947 Low salt, alkaline radicactive from cell washings 121 200-BP-5
collected in 5-6W Cell in 221-B and from 224-B.
Solids primarily Bi(PO),.
241-BX-101 Single-Shell Tank Jan 1948-1972 Bi(PO), metal waste; B Plant low-level waste, ion - 200-BP-7
exchange (waste fractionization), evaporator
bottoms, N Reactor, organic wash, REDOX ion
exchange waste, tributyl phosphate and coating
waste.
241-BX-102 Single-Shell Tank June 1948-1971 Bi(PO), metal waste, diatomaceous earth, tributyl - 200-BP-7
phosphate, metal, and coating waste, B Plant low
level, evaporator bottoms.
241-BX-103 Single-Shell Tank Sept 1948-1977 Bi{PO), metal waste; PUREX high- and low-level - 200-BP-7
waste and sludge supernatant; exchange,
evaporator bottoms, N Reactor, organic wash,
PNL, REDOX ion exchange waste, coating waste,
decon, tributyl phosphate and lab waste, B Plant
low-level.
241-BX-104 Single-Shell Tank 1949-1980 Bi(PO), metal waste; PUREX coating waste, ion - 200-BP-7

exchange (waste fractionization) evaporator
bottoms, REDOX high-level, complexed and
noncomplexed waste, double-shell slurry feed,
tributyl phosphate and lab waste, B Plant low-

level, ion exchange.

WHC.29/6-8-92/02827T
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Table 2-1. Summary of B Plant Aggregate Area Waste Management Units,

Page 4 of 18

Waste Management Unit

Years
in Service/Starus

Source Description

Waste
Volume
Received

(o)

Operable
Unit

241-BX-105 Single-Shell Tank

1949-1980

Bi(PO), metal waste, tributyl phosphate waste,
coating, ion exchange waste; evaporator bottoms,
complexed and noncomplexed waste, double-shell
slurry feed.

200-BP-7

241-BX-106 Single-Shell Tank

1949-1977

Bi(PQ), metal waste, tributyl phosphate waste,
coating, ion exchange waste; evaporator bottoms,
B Plant low-level, organic wash, REDOX ion
exchange waste from 241-B, -BX, and -BY tanks.

200-BP-7

241-BX-107 Single-Shell Tank

Sept 1948-1977

Bi(PO), 1-C, tributyl phosphate waste, ion
exchange waste from the 241-BX Tank Farm.

200-BP-7

241-BX-108 Single-Shell Tank

1949-1974

Bi(PO), 1-C, tributyl phosphate waste, coating, ion
exchange waste from the 241-BX and -C Tanks.

200-BP-7

241-BX-109 Single-Shell Tank

1950-1974

Bi(PO), 1-C; ion exchange (waste fractionization),
tributyl phosphate waste, tributyl phosphate waste
from the 241-BY and -C Tanks.

200-BP-7

241-BX-110 Single-Shell Tank

1949-1977

Bi(PO), 1-C, ion exchange (waste fractionization),
tributyl phosphate waste, evaporator bottoms,
coating waste, B Plant 1-C from the 241-B and -C
Tank Farms. 1t is an ITS-2 Unit.

200-BP-7

241-BX-111 Single-Shelt Tank

1950-1977

Bi(PO}, 1-C, ITS-2 bottoms and recycle systems,
evaporator bottoms, coating waste, ion exchange
waste, 1-C from the 241-BY Tanks.

200-BP-7

241-BX-112 Single-Shell Tank

1950-1977

Ton exchange (waste fractionization), evaporator
bottoms, coating waste, 1-C from the 241-C
Tanks.

200-BP-7

241-BX-302A Catch Tank

1948-July 1985

Processing and decon wastes.

200-BP-7

WHC.29/6-8-92/02827T
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Waste Management Unit

Years
in Service/Status

Sonrce Description

Waste
Volume
Received
(m®)

Operable
Unit

241-BX-302B Catch Tank

1948-July 1985

Processing and decon wastes.

200-BP-6

241-BX-302C Catch Tank

1948-July 1985

Processing and decon wastes.

200-BP-6

241-BY-101 Single-Shell Tank

Jan 1950-1971

Bi(PO), metal waste, tributyl phosphate waste,
evaporator bottoms from the 241-BY and -C Tank
Farms. This is an ITS-2 Unit.

200-BP-7

241-BY-102 Single-Shell Tank

1950-1977

Bi(PO), metal waste, tributyl phosphate and
coating waste, evaporator bottoms from the 241-
BX, -BY and -C farms. This is an ITS-2 Unit.

200-BP-7

241-BY-103 Single-Shell Tank

Nov 1950-May 1973

Bi(PO), metal waste, PUREX coating waste,
evaporator bottoms, coating and tributyl phosphate
waste, PUREX high-level and organic wash wastes
from 241-BX, -BY, -C, and -B Tanks. This is an
ITS-2 Unit.

200-BP-7

241-BY-104 Single-Shell Tank

1950-1977

Bi(PO), metal waste, tributyl phosphate and
coating waste, evaporator bottoms from the 241-
BX, -BY and -C Tank Farms, and ion exchange
waste. This is an ITS-2 Unit.

200-BP-7

241-BY-105 Single-Shell Tank

June 1951-1974

tributy! phosphate waste, Bi(PO), metal waste and
coating waste, evaporator bottoms from the 241-
BY and -C Tank Farms, concrete. This is an ITS-
2 Unit.

200-BP-7

241-BY-106 Single-Shell Tank

1953-1977

I-C and Bi{PO), 1-C waste, tributyl phosphate
waste, coating waste, evaporator bottoms from
241-BY and -C Tank Farms. It is an ITS-2 Unit.

200-BP-7

WHC.29/6-8-92/02827T
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Waste Management Unit

Years
in Service/Status

Source Description

Waste
Volume
Received
()

Operable
Unit

241-BY-107 Single-Shell Tank

December 1950-1974

tributyl phosphate waste, Bi(PO), 1-C waste and
coating waste, evaporator bottoms from the 241-
BY and -C Tank Farms. This is an ITS-2 Unit.

200-BP-7

241-BY-108 Single-Shell Tank

April 1951-1972

Bi(PO), 1-C waste, evaporator bottoms from the
241-BY and -C Tank Farms. This is an ITS-2
Unit.

200-BP-7

241-BY-109 Single-Shell Tank

1953-1979

Supernatant containing tributyl phosphate waste,
PUREX coating waste, Bi(PQ), metal waste,
evaporator bottoms, PUREX organic wash waste
from the 241-B, -BX, -BY, and -C Tank Farms.
This is an ITS-2 Unit.

200-BP-7

241-BY-110 Single-Shell Tank

1952-1979

Bi(PO), 1-C waste, tributyl phosphate waste,
evaporator bottoms, coating waste from the 241-
BY and -C Tank Farms, and the WR-241 Tank,

200-BP-7

241-BY-111 Single-Shell Tank

1952-1977

Bi(PO), metal waste, tributyl phosphate waste,
PUREX coating waste, organic wash waste,
evaporator bottoms, coating waste, and organic
was waste from the 241-BY and -C Tank Farms.
This is an ITS-2 Unit,

200-BP-7

241-BY-112 Single-Shell Tank

1951-1976

Bi(PO), metal waste, tributyl phosphate waste,

coating waste, evaporator bottoms from the 241-B,

-BX, -BY, and -C Tank Farms. This is an ITS-2
Unit,

200-BP-7

244-BXR Receiving Vault

1948-July 1985

Process and decon wastes.

200-BP-7

241-ER-311 Catch Tank

1945-present/active

Process and decon wastes.

200-BP-9

WHC.29/6-8-92/02827T
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Table 2-1. Summary of B Plant Aggregate Area Waste Management Units. Page 7 of 18
Waste
Volume
Years Received Operable
Waste Management Unit in Service/Status Source Description (m®) Unit
270-E Cond. Neutralization 1952-1976 Sludge 14.7 200-BP-6
Tank
T e - Cribs and Drains
216-B-7A & B Crib Oct 1946-May 1967 224-B via overflow from 201-B Tank, cell 43,600 200 BP4
drainage from Tank 5-6 in 221-B, equipment
cleanout waste from 224-B, decon and construction
waste from 221-B.
216-B-8TF Crib April 1948-July 1953 2-C supernatant from 221-B, cell drainage and 27,200 200-BP4
other waste from Tank 5-6, decon and cleanup
o waste generated i shutdown of 224-B.
3
s 216-B-9TF Crib Aug 1948-July 1951 Cell drainage and other liquid waste via Tank 5-6 36,000 200-BP-5
o in 221-B.
216-B-10A Crib Dec 1949-Jan 1952 Decon sink and sample slurper waste from 222-B 9,990 200-BP-6
and floor drainage from 292-B.
216-B-10B Crib June 1969-Oct 1973 Decon sink and shower waste from 221-B, 28 200-BP-6
overflow from 216-10A.
216-B-12 Crib Nov 1952-Nov 1973 Process condensate from 221-U and 224-U waste 520,000 200-BP-9
evaporators, censtruction waste from 221-B and
process condensate from 221-B.
216-B-14 Crib Jan 1956-Feb 1956 Scavenged tributyl phosphate supernatant from 8,710 200-BP-2
221-U during uranium recovery operations,
216-B-15 Crib April 1956-Dec 1956 Scavenged tributyl phosphate supernatant from 6,320 200-BP-2
221-U during vranivm recovery operations.
216-B-16 Crib April 1956-Aug 1956 Scavenged tributyl phosphate supernatant from 5,600 200-BP-2
221-U during uranium recovery operations.

WHC.29/6-8-92/02827T
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Table 2-1. Summary of B Plant Aggregate Area Waste Management Units. Page 8 of 18
Waste
Volume
Years Received Operable

Waste Management Unit in Service/Status Source Description () Unit

216-B-17 Crib Jan 1956-Jan 1956 Scavenged tributyl phosphate supernatant from 3,410 200-BP-2
221-U during uranium recovery operations.

216-B-18 Crib March 1956-April 1956 Scavenged tributyl phosphate supernatant from 8,520 200-BP-2
221-U during uranium recovery operations.

216-B-19 Crib Feb 1957-Oct 1957 Scavenged tributyl phosphate supernatant from 6,400 200-BP-2
221-U during uranium recovery operations.

216-B-43 Crib Nov 1954 Scavenged tributyl phosphate supernatant from 2,120 200-BP-1
221-U during uraninm recovery operations.

216-B-44 Crib Nov 1954-March 1955 Scavenged tributyl phosphate supernatant from 5,600 200-BP-1
221-U during uranivm recovery operations.

216-B-45 Crib April 1955-June 1955 Scavenged tributy]l phosphate supernatant from 4,920 200-BP-1
221-U during uranivm recovery operations.

216-B-46 Crib Sept 1955-Dec 1955 Scavenged tributyl phosphate supernatant from 6,700 200-BP-1
221-U during uranium recovery operations.

216-B-47 Crib Sept 1955 Scavenged tributyl phosphate supernatant from 3,710 200-BP-1
221-U during uranium recovery operations.

216-B-48 Crib Nov 1955 Scavenged tributyl phosphate supernatant from 4,090 200-BP-1
221-U during uraninm recovery operations.

216-B-49 Crib Nov 1955-Dec 1955 Scavenged tributyl phosphate supernatant from 6,700 200-BP-1
221-U during uranivm recovery operations.

216-B-50 Crib Jan 1965-Jan 1974 Waste storage tank condensate from the ITS-1 unit 54,800 200-BP-1
in the 241-BY Tank Farms

216-B-55 Crib Sept 1967-present/active | Steam condensate from 221-B. 1,230,000 | 200-BP-9

WHC.29/6-22-92/02827T
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Table 2-1. Summary of B Plant Aggregate Area Waste Management Units. Page 9 of 18
Waste
Volume
Years Received Operable
Waste Management Unit in Service/Status Source Description (m®) Unit
216-B-56 Crib Not Used Waste storage tank condensate from the ITS-2 unit 0 200-BP-5
in the 241-BY Tank Farm.
216-B-57 Crib Feb 1968-June 1973 Waste storage tank condensate from the ITS-2 unit 84,400 200-BP-1
in the 241-BY Tank Farm.
216-B-60 Crib Nov 1967 Cell cleanout solid and liquid waste from the 24 13.9 200-BP-6
in. sewer in 221-B.
216-B-61 Crib Not Used Not used. 0 200-BP-1
216-B-62 Crib Nov 1973-present/active | Process condensate from the 221-B Separations 282,000 200-BP-9
Facilities.
Chem TF North of 2703-E Unknown Mixed Waste, Unknown 200-88-1
216-B-13 French Drain Aug 1947-June 1976 291-B stack drainage. 21 200-BP-6
216-B-51 French Drain Jan 1956-Jan 1958 Flush drainage from the BC Crib pipeline. 1 200-BP4
: Uit ' Reverse Wells ) P SRR
216-B-4 Reverse Well April 1945-Dec 1949 291-B stack drainage and floor drainage from 10 200-BP-6
292-B.
216-B-5 Reverse Well April 1945-Oct 1947 Supernatant overflow from the 216-B-361 settling 30,600 200-BP-5
tank waste via Tank 5-6 in 221-B and liguid waste
from 224-B. Cell drainage and other liquid waste
via Tank 5-6 in 221-B.
216-B-6 Reverse Well April 1945-Dec 1949 Decontamination sink and sample slurper waste 6,000 200-BP-6
from 222-B.
216-B-11A & -11B Rev. Well Dec 1951-Dec 1954 Process condensate from the 242-B Evaporator. 29,600 200-BP-4

WHC.29/6-8-92/02827T
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Waste Management Unit

Years
in Service/Status

Source Description

Waste
Volume
Received
()

Operable
Unit

Ponds, Ditches, and Trefiches -

216-B-3 Pond

April 1945-present/active

221-B steam condensate and process cooling
water, 284-E Powerhouse water, 244-CR, -AR,
and 242-A cooling water, 202-A process,
condenser, and air sampler vacuum pump cooling
water, 202-A chem sewer, fractionator condensate,
WESF cooling water

240,000,000

200-BP-
11

216-B-3A Pond

Oct 1983-present/active

221-B steam condensate and process cooling
water, 284-E Powerhouse water, 244-CR, -AR,
and 242-A cooling water, 202-A process,
condenser, and air sampler vacuum pump cooling
water, 202-A chem sewer, fractionator condensate,
WESF cooling water.

Not reported

200-BP-
11

216-B-3B Pond

June 1984-present/active

221-B steam condensate and process cooling
water, 284-E Powerhouse water, 244-CR, -AR,
and 242-A cooling water, 202-A process,
condenser, and air sampler vacuum pump cooling
water, 202-A chem sewer, fractionator condensate,
WESF cooling water,

Not reported

200-BP-
11

216-B-3C Pond

1985-present/active

221-B steam condensate and process cooling
water, 284-E Powerhouse water, 244-CR, -AR,
and 242-A. cooling water, 202-A process,
condenser, and air sampler vacuum pump cooling
water, 202-A chem sewer, fractionator condensate,
WESF cooling water.

Not reported

200-BP-
11

216-E-28 Contingency Pond

Constructed in 1986; never
used

Emergency diversion pond for the 216-B-3 Pond
system

200-BP-
11

WHC.29/6-8-02/02827T
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Table 2-1. Summary of B Plant Aggregate Area Waste Management Units.

Page 11 of 18

condenser cooling water from I'TS-1 and -2
cooling water.

Waste
Volume
Years Received Operable

Waste Management Unit in Service/Status Source Description () Unit
216-A-25 Pond Dec 1957-1987 Process cooling water from 202-A, contact 307,000,000 | 200-1U-6

condenser cooling water from 241-A-431, surface

condenser cooling water from 241-A-401, 284-E

Powerhouse wastewater, cooling water and steam

condensate from 244-AR Vault, 242-A steam

condensate cooling water and B Plant cooling

water.
216-N-8 Pond 1958-1987 Sewage sludge from Hanford construction camp. Unknown 200-IU-6
2101-M Pond 1983-present/active Swamp-cooler condensate and overflow drain Not reported | 200-5S-1

wastewater from the 2101-M air conditioning

system. Barium chloride lab waste solution, nitric

and hydrochloric acid.
216-B-2-1 Ditch April 1945-Nov 1963 Steam condensate, process cooling water, chem 149,000,000 ¢ 200-BP-8

sewer from 221-B waste, 284-E Powerhouse

water, 241-CR vault cooling water.
216-B-2-2 Ditch Nov 1963-May 1970 Steam condensate, process cooling water, chem 49,700 200-BP-8

sewer from 221-B waste, 284-E Powerhouse

water, 241-CR vault cooling water, ITS-1 and -2

cooling water, cleanup waste from 207-B

Retention Basin,
216-B-2-3 Ditch 1970-1987 221-B cooling water, 24]1-CR vault cooling water, Not reported | 200-BP-8

WHC.29/6-8-92/02827T

)
O
o @
c
g, &
>3
&
LN



[-1¢

Table 2-1. Summary of B Plant Aggregate Area Waste Management Units.
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Waste
Volume
Years Received Operable
Waste Management Unit in Service/Status Source Description (m?) Unit
216-B-3-1 Ditch April 1945-Tuly 1964 Steam condensate, process cooling water, chem 149,000,000 | 200-BP-
sewer from 221-B waste, 284-E Powerhouse 11
waste, 241-CR vault cooling water, 242-A process
cooling water and chem sewer, 202-A acid
fractionator condensate, 202-A. air sampler vacuum
pumps seal cooling water.
216-B-3-2 Ditch July 1964-Sept 1970 Steam condensate, process cooling water, chem 149,000,000 { 200-BP-
sewer from 221-B waste, 284-E Powerhouse 11
waste, 241-CR vault cooling water, 242-A process
cooling water and chem sewer, 202-A acid
fractionator condensate, 202-A air sampler vacuum
pumps sezl cooling water, ITS-1 condenser cooling
water.
216-B-3-3 Ditch Sept 30, 1970 - 221-B cooling water, 202-A chem sewer, IT5-1 not reported | 200-BP-
present/active and -2 cooling water, 244-CR cooling water. 11
216-B-20 Trench Aug 1956-Sept 1956 Scavenged tributyl phosphate waste from 221-U, 4,680 200-BP-2
216-B-21 Trench Sept 1956-Oct 1956 Scavenged tributyl phosphate waste from 221-U. 4,670 200-BP-2
216-B-22 Trench Oct 1956 Scavenged tributyl phosphate waste from 221-U, 4,740 200-BP-2
216-B-23 Trench Oct 1956 Scavenged tributyl phosphate waste from 221-U. 4,520 200-BP-2
216-B-24 Trench Oct 1956-Nov 1956 Scavenged tributyl phosphate waste from 221-1J, 4,700 200-BP-2
216-B-235 Trench Nov 1956-Dec 1956 Scavenged tributyl phosphate waste from 221-U. 3,760 200-BP-2
216-B-26 Trench Dec 1956-Feb 1957 Scavenged tributyl phosphate waste from 221-U. 5,880 200-BP-2
216-B-27 Trench Feb 1957-Aprit 1957 Scavenged tributyl phosphate waste from 221-U. 4,420 200-BP-2
216-B-28 Trench April 1957-June 1957 Scavenged tributyl phosphate waste from 221-U. 5,050 200-BP-2

WHC.29/6-8-92/02827T
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Waste
Volume

Years Received Operable
Waste Management Unit in Service/Status Source Description (m®) Unit
216-B-29 Trench June 1957-July 1957 Scavenged tributyl phosphate waste from 221-U. 4,840 200-BP-2
216-B-30 Trench July 1957 Scavenged tributy! phosphate waste from 221-U. 4,780 200-BP-2
216-B-31 Trench July 1957-Aug 1957 Scavenged tributyl phosphate waste from 221-U, 4,740 200-BP-2
216-B-32 Trench Aug 1957-Sept 1957 Scavenged tributyl phosphate waste from 221-U. 4,770 200-BP-2
216-B-33 Trench Sept 1957-Oct 1957 Scavenged tributyl phosphate waste from 221-U. 4,740 200-BP-2
216-B-34 Trench Oct 1957 Scavenged tributyl phosphate waste from 221-U. 4,870 200-BP-2
216-B-35 Trench Feb 1954-March 1954 -C supernatant from 221-B. 1,060 200-BP-3
216-B-36 Trench March 1954-April 1954 1-C supernatant from 221-B, 1,940 200-BP-3
216-B-37 Trench Aug 1954 1-C bottom supernatant waste from the 242-B 4,320 200-BP-3

waste evaporator.
216-B-38 Trench July 1954 1-C supernatant from 221-B. 1,430 200-BP-3
216-B-39 Trench Dec 1953-Nov 1954 1-C supernatant from 221-B. 1,540 200-BP-3
216-B-40 Trench April 1954-July 1954 1-C supernatant from 221-B. 1,640 200-BP-3
216-B-41 Trench Nov 1954 1-C supernatant from 221-B. 1,440 200-BP-3
216-B-42 Trench Jan 1955-Feb 1955 Scavenged tributyl phosphate waste from 221-U. 1,500 200-BP-3
216-B-52 Trench Dec 1957-Jan 1958 Scavenged tributyl phosphate waste from 221-U, 8,530 200-BP-2
216-B-53A Trench Oct 1965-Nov 1965 Waste from the 300 Area Hanford lab operations. 549 200-BP-2
216-B-53B Trench Nov 1962-March 1963 Waste from the 300 Area Hanford lab Operations 15.1 200-BP-2
(321 Building).

WHC.29/6-8-92/02827T
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Waste
Volume

Years Received Operable
Waste Management Unit in Service/Sratus Source Description () Unit
216-B-54 Trench March 1963-Oct 1965 Waste from the 300 Area Hanford Laboratories 999 200-BP-2

operations.
216-B-58 Trench Nov 1965-June 1967 PNL waste from the 300 Area. 413 200-BP-2
216-B-63 Trench March 1970-present/active | Effluent from 221-B, 225-B, and 271-B floor 7,220,000 200-BP-8
drains and chem sewer wastes,

e . Septic Tanks and Associated Drain Fields ="
2607-EB Septic Tank 1951-present/active Sanitary wastewater and sewage. NA 200-BP-7
2607-EH Septic Tank 1983-unknown Sanitary wastewater and sewage. NA 200-85-1
2607-EK Septic Tank 1980-present/active Sanitary wastewater and sewage. NA 200-5S8-1
2607-EM Septic Tank 1984-present/active Sanitary wastewater and sewage. NA 200-88-1
2607-EN Septic Tank Pre 1980-present/active Sanitary wastewater and sewage. NA 200-88-1
2607-EQ Septic Tank Circa 1985-present/active | Sanitary wastewater and sewage. NA 200-5S8-1
2607-EP Septic Tank 1984-present/active Sanitary wastewater and sewage. NA 200-S8-1
2607-EQ Septic Tank 1985-present/active Sanitary wastewater and sewage. NA 200-88-1
2607-ER Septic Tank Unknown-present/active | Sanitary wastewater and sewage. NA 200-58-1
2607-GF Septic Tank Unknown Sanitary wastewater and sewage. NA 200-88-1
2607-E1 Septic Tank 1970-present/active Sanitary wastewater and sewage. NA 200-88-1
2607-E2 Septic Tank Pre 1980-present/active Sanitary wastewater and sewage. NA 200-858-1
2607-E3 Septic Tank 1944-present/active Sanitary wastewater and sewage. NA 200-BP-6
2607-E4 Septic Tank 1944-present/active Sanitary wastewater and sewage. NA 200-BP-6

WHC.29/6-8-92/02827T
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Waste
Volume

Years Received Operable
Waste Management Unit in Service/Status Source Description (m’) Unit
2607-E7B Septic Tank Unknown Sanitary wastewater and sewage. NA 200-8S-1
2607-E8 Septic Tank 1978-present/active Sanitary wastewater and sewage. NA 200-85-1
2607-E9 Septic Tank 1951-present/active Sanitary wastewater and sewage, NA
2607-E11 Septic Tank Circa 1985-present/active | Sanitary wastewater and sewage. NA 200-88-1
BN Cos ) 'I-;faus-fei"i’ﬁéi.lifir S Di&ers.i'c:aﬁ ﬁoxes,,and .Pipel'ines e
241-B-151 Diversion Box 1945-June 1984 Processing and decon wastes, NA 200-BP-7
241-B-152 Diversion Box 1945-June 1984 Processing and decon wastes. NA 200-BP-7
241-B-153 Diversion Box 1945-June 1984 Processing and decon wastes. NA 200-BP-7
241-B-154 Diversion Box 1945-June 1984 Processing and decon wastes. NA 200-BP-5
241-B-252 Diversion Box 1945-June 1984 Processing and decon wastes. NA 200-BP-7
241-BR~152 Diversion Box 1948-Tune 1984 Processing and decon wastes. NA 200-BP-7
241-BX-153 Diversion Box 1948-June 1983 Processing and decon wastes. NA 200-BP-7
241-BX-154 Diversion Box 1948-July 1985 Processing and decon wastes. NA 200-BP-6
241-BX-155 Diversion Box 1948-Tune 1984 Processing and decon wastes, NA 200-BP-6
241-BXR-151 Diversion Box 1948-Tune 1984 Processing and decon wastes, NA 200-BP-7
241-BXR-152 Diversion Box 1948-June 1984 Processing and decon wastes. NA 200-BP7
241-BXR-153 Diversion Box 1948-June 1984 Processing and decon wastes. NA 200-BP-7
241-BYR-152 Diversion Box 1950-June 1984 Processing and decon wastes. NA 200-BP-7
241-BYR-153 Diversion Box 1950-June 1984 Processing and decon wastes, NA 200-BP-7
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Table 2-1. Summary of B Plant Aggregate Area Waste Management Units. Page 16 of 18
Waste
Volume
Years Received Operable
Waste Management Unit in Service/Status Source Description () Unit
241-BYR-154 Diversion Box 1950-June 1984 Processing and decon wastes. NA 200-BP-7
241-ER-151 Diversion Box 1945-present/active Processing and decon wastes. NA 200-BP-9
241-ER-152 Diversion: Box 1945-present/active Processing and decon wastes. NA 200-BP-6
242-B-151 Diversion Box 1945-June 1984 Processing and decon wastes, NA 200-BP-7
242 B-207 Waste Line NA Processing and decon wastes. NA 200-BP-7
221 B-216-B Waste Line NA Processing and decon wastes. NA 200-BP-5
221B-241-BX Waste Line 154 NA Processing and decon wastes. NA 200-BP-6
221B-241-B Waste Line NA Processing and decon wastes. NA 200-BP-6
BCSA Crib Line Waste Line NA Processing and decon wastes. NA 200-BP-6
N A ™ - Basms T T mo
207-B Retention Basin April 1945-present/aciive Proc}a;ss cooling water from equipment jackets in Not reported | 200 BP-8
221-B.
216 B-59/59B Retention Basin Dec 1967 - present/active | Diverted cooling water from 221-B. 471 200-BP-5
216-B-64 Retention Basin Never used Never used. 0 200-BP-9
i T S “+ " Bigial Sites- -
284-E Powerhouse Ash Pit 1943-present/active Ash from the 200 East Powerhouse. 63,000 200-88-1
218-E-2 Burial Ground 1945-1953 Source unkpown; contains MFP/TRU dry wastes. 9,033 200-BP-
9,056 i0
218-E-2A Burial Ground 1945-1935 Source unknown; also used as a storage site. Unknown %gO-BP-
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Table 2-1. Summary of B Plant Aggregate Area Waste Management Units. Page 17 of 18
Waste
Yolume
Years Received Operable
Waste Management Unit in Service/Status Source Description m’) Unit
218-E-3 Burial Ground 1954 Source unknown; site exhumed. NA 200-88-1
218-E-4 Burial Ground Feb 1955-1956 No trenches suspected; contaminated equipment 1,586Y 200-BP-
was stored above ground. 1,587% 10
218-E-5 Burial Ground 1954-1956 Industrial mixed waste and small boxes. North 3,172¢ 200-BP-
end contains raifroad boxcars contaminated with 3,115% 10
UNH.
218-E-5A Burial Ground 1956-1959 Waste from L Cell (202-A burial package); four 6,173 200-BP-
large boxes containing failed equipment and 6,230% 10
industrial wastes. D-2 Column from PUREX
(W) buried.
G
= 218-E-6 Burial Ground Fall 1955 Wooden shack and other items from 291-B stack 0 200-BP-6
area were placed in a trench and burned.
218-E-7 Burial Ground 1947-1952 Lab and sample waste; mixed MFP/TRU wastes. 170¢ 200-BP-6
170%
218-E-9 Burial Ground 1953-1958 Storage site for fission product equipment unknown 2000-BP-
contaminated in U recovery program at the tank 10
farm.
218-E-10 Burial Ground 1960-present/active Failed equipment and mixed industrial waste, 21,764" 200-BP-
PUREX cover and centrifuge blocks. 153,000% 10
200 East Area Construction Pit 1945-1955 Used as solid waste disposal site for construction NA 200-BP-9
debris,
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Table 2-1. Summary of B Plant Aggregate Area Waste Management Units.

Page 18 of 18

Waste
Volume
Years Received Operable
Waste Management Unit in Service/Sratus Source Description (m?) Unit
200-E-8 Borrow Pit 1984-present/active Site used to carry out thermal detonations for NA 200-BP-
experimental purposes. 10

Notes:
¥ Source: WHC 1991a
¥ Source: Maxfield 1979
NA = No data available
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Table 2-2, Description of B Plant Aggregate Area Tank Farms. Page 1 of 3
High
Interim Total Waste Drainable Waste Ferrocyanide
Name Type Integrity Stabilized Isolation Volume (L) Volume {L) Content?
ST SRR - . 241-B T'ank‘Fiume--':- S _ .
241-B-101 Single-Shell Assumed Leaker Yes Interim Isolated 427,676 22,709 No
241-B-102 Single-Shell Sound Yes Interim Isolated 121,300 15,139 No
241-B-103 Single-Shelt Assumed Leaker Yes Interim Isolated 223,300 0 No¥
241-B-104 Single-Shell Sound Yes Interim Isolated 1,404,142 177,883 No
241-B-105 Single-Shell Assumed Leaker Yes Interim Isolated 1,158,134 87,049 No
241-B-106 Single-Shell Sound Yes Interim Isolated 442,816 26,493 No
241-B-107 Single-Shell Assumed Leaker Yes Interim Isolated 624,484 49,202 No
241-B-108 Single-Shell Sound Yes Interim Isolated 355,767 15,139 No
241-B-109 Single-Shell Sound Yes Interim Isolated 480,663 30,278 No
241-B-110 Single-Shell Assumed Leaker Yes Interim Isolated 931,049 87,049 No
241-B-111 Single-Shell Asstmed Leaker Yes Interim Isolated 896,986 83,265 No
241-B-112 Single-Shell Assumed Leaker Yes Interim Isolated 124,897 11,354 No
241-B-201 Single-Shel Assumed Leaker Yes Interim Isolated 109,758 15,139 No
241-B-202 Single-Shell Sound Yes Interim Isolated 102,188 11,354 No
241-B-203 Single-Shell Assumed Leaker Yes Interim Isolated 193,022 22,709 No
241-B-204 Single-Shell Assnmed Leaker Yes Interim Isolatedt 189,238 22,709 No
241-BX-101 Single-Shell Assumed Leaker Yes Interim Isolated 162,774 3,785 No
241-BX-102 Single-Shell Assumed Leaker Yes Interim Isolated 363,336 15,139 Yes
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